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Volume I: Europe 

Addendum 

NOISE-RELATED LANDING CHARGES: UPDATE 

Subsequent to the July printing of this volume, I attended the 
First Netherlands Colloquium on International Air Transport at The 
Hague, August 25-29, 1980. Interviews with Mr. Hans Raben, Director- 
General, Netherlands Civil Aviation Authority, and with Professor Dr. 
Werner Guildimann, Director Federal Air Office, Switzerland, indicated 
that definitive action has finally been taken in those two countries to 
implement the specific noise-related landing charges which were referred 
to in Volume I as being under consideration. Briefly, the actions are 
the following: 

Switzerland : On November 1, 1980, a Noise Surcharge is being added 

to the existing landing charge at the Zurich and Geneva-Cointrin Air- 
ports. In Volume I, p. 114, it was noted that the Swiss were considering 
two plans. One contained four noise brackets with surcharges ranging 
from Sfr 400 where the noise values exceeded 100 dB(A), to a zero sur- 
charge where the value was less than 90 dB(A). The second plan involved 
a more complicated system also under consideration by the French and 
Dutch.* It contained five categories of payments and would provide 
higher penalties for noisy aircraft. 

The Swiss Noise Surcharge of November 1980 added one more classi- 
fication to the four in the first plan and reduced the maximum additional 
charge to Sfr 300 in accordance with Table i. 

TABLE i 

SWISS NOISE SURCHARGES 


Class Surcharge 


I 

Sfr. 

300 

II 

Sfr. 

200 

III 

Sfr. 

150 

IV 

Sfr. 

100 

V 

Sfr. 

0 


To determine the class for each type of aircraft, the energetic 
mean value of the noise level, measured at the monitoring points in 
residential areas surrounding the airports, is used.** The classes and 
representative aircraft in them are listed in Table ii. 


* Volume I, pp. 83 and 183. 

** Switzerland Aeronautical Information Circular 5/80 24 July. 
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TABLE ii 


Class Airplane Type 

I DC-8 Series 20, 30, and 40 

II Trident IE, 2E, 3B; B-707 Series 100-400; 

DC-8-50; VC-10; BAC 111-500 

III B-707 Series 100B, 300B, 300C; B-720(-B); 

DC-8-61 and 63; Comet; B727-200 ADV; 

DC-9-34 and 50; Tupolev 134 

IV DC-9-20, 30, and 40; B-737; B-727-100 and 
200; CV-990; B-747-1 00(F) 

V Airbus B2 and B4; DC-10 Series 10, 30, and 
40; Tristar; 747 Series 200 and SP. 

Establishing a standard so that only the DC-8 Series 20, 30, and 40 
fall in Class I, with some 707s and DC-8s as low as class three, indi- 
cates that the philosophy of the Swiss was to construct a plan whose 
purpose was to raise funds for noise abatement rather than to impose 
heavy penalties on noisy aircraft to cause their retirement from service. 

The Netherlands : Under the recently amended Aviation Act,*** the 

government, on application by noise-affected airports, may "designate" 
airports which are then entitled to receive substantial payments for 
insulation of homes or other property and for the purchase and demo- 
lition of homes. As noted both in Volume I and Volume II, all over the 
world many individuals have deep roots in their homes and strongly 
resist attempts to be moved. After much debate, the law, as finally 
enacted, permitted people to remain the their homes if they did not wish 
to sel 1 . 


*** For a more detailed discussion of the 1978 amendment see Evers, 

W.R. , "Noise Zoning Around Airports in The Netherlands," Air Law , 
Volume III, No. 2, 1978, pp. 74-90. There is one caveat: The 

article was written after the Bill was unanimously accepted by 
Second Chamber of the States General (parliament is divided into 
two Chambers) but before it was finally enacted. His statement is 
now incorrect that there where no agreement on purchase price for 
existing housing is reached compulsory purchase may be invoked. 
Section 26 specifically states that the termination or use of habi- 
tation cannot be demanded of the user or occupant. Therefore, he 
is not required to sell. 
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The state is required to pay for these noise countermeasures, but 
noise charges must be established so that the polluter must pay the 
state in accordance to the noise made. According to the Director- 
General of the Civil Aviation Authority, it may take as long as eight 
years for full implementation of the statute. At present the contours 
in Kosten Units are being drawn and the amounts of money needed for 
noise insulation, for moving expenses and for demolition of homes, have 
been calculated. Using an estimate of 10 to 20 million Dutch Guilders 
as the amount which could be reasonably spent in the first year, the 
government then calculated the noise surcharge necessary to cover this 
expense. Table iii lists the amounts of these initial charges. As soon 
as the administrative details are worked out for beginning the insulation 
work (sometime in 1981), charges will be levied. 

Table iii 
Netherlands. 

compares the new Swiss noise 

surcharges with those of The 


TABLE iii 



NEW NOISE-RELATED LANDING CHARGES 
IN SWITZERLAND AND THE NETHERLANDS 

TYPE OF 
AIRCRAFT 

SWITZERLAND 
(eff. 11/1/80) 
Dol 1 ars 

THE NETHERLANDS 
(eff. sometime 1981) 
Dollars 

747 GE eng. 

0 

170 

747 P&W 

0 

180 

DC-10 

0 

170 

727 

91 

130 

707 

91 

580 

DC-8-63 

180 

610 

DC-9-30 

91 

180 

A-310 

0 

45 

A-300-B4 

0 

45 

757 

0 

45 


Note: These charges are over and above the regular landing fees. 


Table date: 9/12/80 
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A glance at the table shows much higher noise charges for The 
Netherlands than for Switzerland. For example, the DC-8-63 and the 
Boeing 707 are charged about $600 per landing more than presently in 
Holland. The same planes pay $91 and $180 respectively in Switzerland. 
Further, the widebodies pay from $45 to $180 in Holland, while in 
Switzerland the charge is zero. Although the Dutch profess to be 
interested in using the charge only as a revenue measure, the figures 
reveal a strong element of new aircraft incentive rolled into the 
formula. 

Before concluding this addendum, it is pertinent to note that dis- 
cussions at the Colloquium confirmed the point made in Volume I and 
Volume II that the ministries of transport all over the world are con- 
tinually fending off efforts by various other ministries (Environment, 
Health, Public Works, etc.) to take over duties historically performed 
by the former. Thus far, the transport ministries have been reasonably 
successful in retaining most of their authority. However, in view of 
the increasing interest in improving the quality of life and in view of 
the growing power of departments of environment, transport departments 
are concerned that the day will come when their control over noise 
regulation will be substantially diminished. 

Frank A. Spencer 
October 1 , 1980 
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FOREWARD 


In the study "Factors Affecting the retirement of Commercial 
Transport Jet Aircraft" (NASA Ck- 152308) published in August 1979 
by the Transportation Center of Northwestern University, it was 
found that in the United States growing complaints from citizens 
concerning aircraft noise had generated proposals for noise abate- 
ment laws and regulations which would, when implemented, jeopardize 
the continued utilization of certain jet aircraft and force their 
retirement from U.S. fleets. While the airlines and the aircraft 
manufacturers vigorously contested these oroposed measures as being 
too restrictive, the environmentalists, aided by court decisions, 
were having some success with their claims that existing regula- 
tions were inadequate to protect the public. 

Several questions arose. One, how did the noise situation in 
the United States compare with that in foreign countries. Two, 
could the U.S. carriers and manufacturers count on foreign air car- 
riers to buy aircraft retired for noise reasons from them at a sat- 
isfactory price. On the first question, presentations made by IATA 
and ICAO representatives at noise hearings suggested that the for- 
eign countries were having similar if not more serious noise prob- 
lems. The evidence on the second question, while not entirely clear, 
pointed toward a drying up of the foreign market for used aircraft 
as quality of life and fuel considerations are accorded higher 
priorities in equipment decisions. 

In the past, U.S. manufacturers have been major suppliers of 
transport jet aircraft outside of the U.S. However, if because of 
the growing political power of environmentalists aircraft noise in 
foreign countries was under even greater attack than in the U.S., 
and if foreign aircraft manufacturers with help from their govern- 
ments were responding to the situation by increasing their efforts 
to produce quieter more efficient aircraft, the U.S. air transport 
manufacturing industry could very well lose its dominant position. 

The purchase of a foreign aircraft (Airbus A- 300) with American 
engines (6.E.) by Eastern Airlines, and the purchase of a U.S. 
airplane (Lockheed L-1011) with foreign engines (Rolls Royce) by 
Pan American, became a matter of concern in Congress and to the 
U.S. aircraft manufacturing industry. 

Accordingly, because both the U.S. airlines and the U.S. manu- 
facturers must compete in the international marketplace with air- 
craft which must comply with the rules of each country served, and 
because the airlines and manufacturers in foreign countries were 
said to be supported by their governments in efforts to increase 
their share of the transport aircraft market, NASA commissioned a 
study to be made of the history, structure and impact of enacted or 
proposed noise regulations in the major noise sensitive countries 
of Europe, i.e. the United Kingdom, France, Switzerland, Germany, 
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Sweden, Denmark and the Netherlands. 

A preliminary review of the European results led NASA to ex- 
pand the study to another geographical area. NASA authorized an 
addition to the study to include selected countries in the Pacific 
basin where noise problems had adversely impacted International 
airline operations or threatened to do so. Hawaii, New Zealand, 
Australia, Hong Kong, Singapore and Japan were to be included in 
a later study. 

The results of the combined study are published in two volumes. 
Volume I is the Final Report of the European portion of the study 
(NASA CR-152,356). Volume II is the Final Report of the Pacific 
basin portion (NASA CR-152,357). 


Evanston, Illinois 
July 31, 1980 
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EXECUTIVE SUMMARY 


The development and implementation of aircraft noise control 
varies with the form of government in various European states. 
Likewise the legal basis for noise damage lawsuits varies, at least 
technically, from country to country. As an example. Great Britain 
has a statute stating that aircraft noise in the air cannot be a 
cause of legal action. In Europe, enforcement of noise control is 
in a grey area in which some jurisdictions feel their only avenue 
is "friendly persuasion" while in other jurisdictions criminal pen- 
alties are said to be possible. 

Because of the international character of air transportation, 
European states initially leave the matter of aircraft noise emis- 
sions to agreement through the International Civil Aviation Organ- 
ization (ICAO). In theory the results are to be adopted in each 
country legislatively or by administrative order. The specific rules 
are swelled out in Annex 16 of the Civil Aviation Convention which 
is not as restrictive as the correlative U.S. Federal Air Regula- 
tion FAR 36 and 91-136. In Europe coordination is facilitated by 
the European Civil Aviation Conference (ECAC). Additionally, air- 
craft noise control holds a special attraction for a number of other 
international groups such as tne Organization for Economic Coopera- 
tion and Development (OECD) and the European Economic Community 
(EEC).* Similarly, within each country, a growing number of agen- 
cies and departments and subdivisions of departments claim their 
right either to make inputs into the noise control arena or actually 
to participate in the formulation of the rules. Much to the annoy- 
ance of old line regulatory bodies, various environmental depart- 
ments which have their origin in recent environmental protection 
acts are crowding in on the "turf" which old line bodies believe to 
be theirs. 

Airport noise control rules by special operating procedures for 
takeoff and landing, and also for departure and arrival routes, have 
been published. To check compliance with these procedures extensive 
systems of noise monitoring have been developed particularly in 
Switzerland and Germany and are expanding to other countries. Tech- 
nical problems stemming from the meteorological effects of cloud 
cover, humidity, wind, and sound reflection at different angles of 
bank point to some of the problems in utilizing noise monitoring 
results. Some personnel whose function is to implement the various 
noise monitoring programs suggest that better results are obtained 
by supplementing noise monitoring with radar monitoring and trans- 
ponders. 

The failure of noise auatement operating procedures and the 
Annex 16 rules, as they apply to current jet fleets, to control 


* In Dec. 1979 the Commission of the EEC adopted a Directive which 
has the force of law in the nine Member States dealing with 
phasing out of existing non Annex 16 aircraft. 
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aircraft noise to acceptable limits at night has resulted in the 
growth of curfews ranging from complete closure of the airport to 
limiting operations to aircraft whose noise emissions are below a 
specific level. In spite of the efforts made so far, problems have 
arisen where the airport of one country is situated so close to the 
borders of another that arrival or departure entails overflying the 
terrain of the latterstate. Failure of ICAO to take action on noise 
abatement for the early production noisy jets has led to a program 
under ECAC in which each member state is to set a date for the elim- 
ination of these planes from service in international air transpor- 
tation. However, ECAC actions in themselves have no force of law. 

An airline whose planes are perceived by airport neighbors to 
be noisy may find itself, irrespective of whether or not its planes 
meet Annex 16, in such difficulty with an airport authority that its 
equipment purchasing plans may be affected. In more than one case 
noise was the overriding consideration in the purchase of new air- 
craft, even though the size and operating costs favored the noisier 
plane. Airports with a high concentration of noise-sensitive people 
living nearby are threatened with restrictions which can harm the 
economy of their city or region. 

Although the airport neighbors seem to be pleased with the noise 
improvements associated with th° wide bod js and their high bypass 
rngines, they are demonstrably disappoinwed with the lack of improve- 
ment in low bypass ratio planes which are heavy users of their air- 
ports. As a result most airport authorities presently do not see a 
relaxation of curfews as more «."iet airplanes are introduced but only 
a possible arresting of the trend toward more severe curfews. 

European countries have recognized, albeit somewhat belatedly, 
that appropriate land-use planning in which homes, schools, and var- 
ious public buildings are banned from construction in some noise 
impacted areas, and permitted only with insulation in other areas, 
is another method for reducing noise complaints and avoiding future 
land or building purchases, demolition or relocation plans. Although 
each country has or is about to have such land-use planning laws, 
the conflicting interests inherent in this type of control between 
profit maximization for property owners and heightened quality of 
life aspirations of the public, plus the lengthy procedure and ex- 
pense in developing acceptable standards and projecting noise con- 
tours some years into the future, have delayed effective implementa- 
tion of land-use planning. 

It is concluded that noise annoyance is highly subjective and 
emotional. No satisfactory quantitative measure has been found. 

The growing interest in the quality of life effects of various air 
transport programs resulting in the growth of governmental 
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environmental protection departments and their increasing power 
suggests that citizens will hot be content with existing aircraft, 
wide bodies excepted, that just technically meet Annex 16. Accord- 
ingly, aircraft purchasers who purchase newly certificated aircraft 
which meet the lower noise levels of Chapter 3 of Annex 16 will 
have a marked advantage over those who purchase narrow bodied low 
bypass aircraft which barely meet the less restrictive standards 
now applicable to them. 

Finally, airport neighbor disappointment with progress in lower- 
ing noise emissions and changing the quality of the noise in most 
narrow body aircraft which are still in production suggests the need 
for accelerated research leading to lower noise emissions and im- 
proved noise quality on small to medium size aircraft. The reluc- 
tance of aircraft manufacturers to put their own resources into such 
development results from: (1) the diseconomies of building smaller 

aircraft as compared with larger, (2) a long history of growth of 
passenger traffic which has led to carriers "growing into" ever lar- 
ger aircraft, and (3) the practice internationally of controlling 
capacity rather strictly by limiting frequency of schedules much 
more than by size of aircraft. 


xv 
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OVERVIEW OF THE PROBLEM 
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INTERNATIONAL AIRCRAFT NOISE ABATEMENT: EUROPE 


Chapter 1 . 
INTRODUCTION 


1 . U.S. Background 

Commercial jet transportation was Introduced to the world by 
the European de Havilland Comet In 1952. Its initial success was 
marred by two fatal crashes leading to its removal from service. The 
jet era, as we know i:, was initiated in 1958 with the Boeing 707 and 
Douglas DC-8 powered by "pure" or "straight pipe" jet engines. Those 
living or working near airports immediately objected to the noise gen- 
erated by these new aircraft. Although the "pure" jet type was fol- 
lowed on the production line within a year or two by quieter fan-jets, 
the noise problem was exacerbated by the sheer Increase in number of 
jet aircraft and by the spread of their use to additional airports. 

In the United States, as early as 1959, FAA Administrator Elwood 
Quesada, awakened nightly by Irate citizens telephoning to protest 
the dlstrubing effect of jet noise, was forced to obtain an unlisted 
phone number. — Almost immediately the FAA began issuing regula- 
tions dealing with jet operating procedures while research was Inten- 
sified to modify existing engines and nacelles, and to design new 
quieter power plants. 

As a result of public pressure, in 1969 the FAA began to issue 
rules limiting noise emissions by aircraft. The first such regulation, 

— -^Stuart Rochester, Take Off at Mid-Century , Washington, D.C. 

Dept, of Transportation, 1976, p. 246. 
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known as Federal Air Regulation (FAR) 36, dealt only with new type 
aircraft to be certificated In the future. Subsequently It has had 

* I 

nine tightening amendments. Additionally Rule 91-136 was added. For 
our purposes the most Important regulations following the original 
FAR 36 were: 

1. FAR 36 Amendment No. 2 provided that all 2- and 3- 
englne jet transports produced after 1 Dec 1973 (13 
Dec 1974 for all 4-englned aircraft) must meet FAR 36. 

2. FAR 36 Amendment 7, effective 1 Nov 1977, established 
more stringent noise standards for subsonic aircraft 
certificated after 5 Nov 1975. 

3. FAR 36 Amendment 8,, effective 3 April 1978, superseded 
FAR 36-7 and established noise standards for derivative 
aircraft with change applications submitted after 

28 Oct 1976. 

4. FAR 91-136, effective 24 Jan 1977, was a Fleet Compli- 
ance Rule which provided that the noisy jet transport 
aircraft which had not been covered by the previous 
rules must comply with FAR 36 or je phased out of oper- 
ation within the U.S. according to a proportioned time- 
table, with aircraft all complying or being removed from 
service by 1 Jan 1985. 

Dissatisfied with the slow speed with which the regulatory pro- 
cess was bringing relief by controlling noise at the source - l.e. 
the aircraft, the affected citizen groups pressed other alternatives. 
As a result, new operating procedures for landing and takeoff, plus 
special departure and arrival routes designed to minimize noise, were 
developed. Additionally, there has been growing pressure for the 
Imposition of curfews, restrictions on runups, the banning of the 
use of reversing, controlling the use of auxiliary power units (APU) 
and other constraints. 
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In the United States there have been successful suits for dam- 
ages due to aircraft noise. The courts have held the airport oper- 
ator, not the owner or operator of the aircraft, to be liable for 
such noise damages. Costs amounting to many millions of dollars have 
had to be paid by airport operators. However, because most airports 
are owned either directly by government or by an airport authority, 
the burden of damage awards may fall ultimately on citizens (if the 
airport is subsidized) or on the users who must pay higher landing 
fees to cover the higher airport costs. Airport owners and business 
and aviation Interests fear that such increases in fees could drive 
business to other airports, thus adversely affecting not only the 
econony around the airport but that of the whole city or region. As 
a consequence, various levels of government are paying Increasing 
attention to developing land-use planning In which the construction 
of homes or schools Is prohibited in certain noise Impacted areas 
and permitted with insulation requirements in others. Insulation 
may also be required in the construction of industrial plants. Land- 
use planning of this type has not progressed as far in the United 
States as abroad. 

Methods of reducing noise emissions at the source include: 

(1) retrofitting the aircraft with sound absorbent material (SAM); 

(2) replacing engines, often called "re-englning"; or (3) replacing 
noisy planes with quiet ones. Unlike Europe, as will be shown, a 
time consuming debate ensued over the desirability of "retrofit” 
and who should pay for it. A bill providing financial assistance to 
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alrllnes to be paid for by the users of the service by allocating 
a part of their total air fare to retrofit, re-englnlng or replace* 
ment passed the House committee but failed to emerge from the Senate 
In the closing days of the 95th Congress In 1978. Attached to the 
bill was an extensive land-use planning section. Increasing airline 
profitability* coupled with substantial orders for new aircraft, par- 
ticularly by airlines which only two years previously were listed as 
so financially weak as to be the prime example of need for assistance, 
made the Introduced financing legislation In 1979 Impractical. The 
air carriers then turned their attention to modify or eliminate 
legislatively the requirements placed upon them administratively by 
the phase-compliance rule 91-136. The foregoing represents a brief 
summary of the aircraft noise abatement picture In the United States 
which may be used as background for comparison with the treatment of 
the same subject In Europe. 

2. Impact of Noise and Noise Regulations 

Noise regulations may have Impacts varying from significantly 
positive to heavily negative on a city's or region's economy, on an 
airline's equipment purchasing policies, and on the aircraft manu- 
facturing Industry. Legislation or regulations which encourage the 
development and purchase of advanced technology quieter aircraft can. 
If strong enough, have a positive effect on promoting forbearance on 
the part of the public from adding further constraints to current 
operations. On the other hand, unrealistically stiff constraints 
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such as total airport closure, operational procedures which place a 
severe economic penalty on the aircraft, or the requirement to spend 
large sums now for aircraft modifications at the expense of delaying 
purchases of new quieter, more fuel-efficient aircraft, are ill ad- 
vised from a public policy viewpoint. 

Should a carrier find its operations Into airports constrained 
or even stopped because of noise regulations, Its equipment purchasing 

policies will certainly be affected. Knowing the trend of noise rules 

Is Important to the aircraft and engine manufacturer not only for In- 
telligent allocation of resources but even to stay In business. U.S. 
noise rules are only a part of the story. The U.S. market Is now less 
than one-half of the world market. Currently the U.S. jet fleet Is com- 
prised of about 2300 aircraft while the world jet fleet Is close to 

5,000. Furthermore, In recent years foreign purchases have Increased 
faster than those In the U.S. Therefore, an examination of noise regu- 
lations and their prospective course In those parts of the world which 
have noise problems Is an appropriate area for study. The first sec- 
tion of this study Involves the more noise-sensitive countries In the 
European sector, specifically: the United Kingdom (UK), France, 

Switzerland, Germany, Sweden, Denmark, and the Netherlands. The 
second section treats such Pacific area countries as New Zealand, Aus- 
tralia, Hong Kong and Japan. 

3. Methodology 

The methodology was: first, to lay a base for more detailed 
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forelgn country-by-country research. Interviews were conducted with 
United States aircraft manufacturers, the International representatives 
on noise at the International Air Transport Association ( IATA) and 
the International Civil Aviation Organization (ICAO). This was fol- 
lowed by an Investigatory trip to countries just enumerated. In 
each country an effort was made to Interview the following categories 
or organizations, agencies or companies: 

Governmental authorities such as departments of Trans- 
port, Trade, Industry, Environment, airport authorities, 
noise commissions, noise monitoring departments, civil 
aeronautics authorities and the like. 

Airline managements with emphasis on those persons 
Involved with future planning of aircraft acquisi- 
tions, the administration of current noise com- 
plaints, and engineering requirements. 

Foreign aircraft manufacturers. 

International organizations dealing with the coordi- 
nation of noise abatement policies of the several 
sovereign states. 

A compilation of the major Interviews Is found In Appendix A. 
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— — Chapter 2 . 

INTERNATIONAL ORGANIZATIONS DEALING WITH AIRCRAFT NOISE 

Conventional wisdom has It that the addition of more committees 
and more people to committees usually adds to the difficulties of 
securing meaningful prompt action on a problem. This Is clearly 
demonstrated In the noise area. From the number of organizations 
and the number of subcommittees being established In Europe to deal 
with aircraft noise annoyance. It would appear that the subject has 
spawned a number of groups often duplicating each other's work. A 
sample follows: ICAO, ECAC, OECD, EEC, AACC, IATA. There are also 

manufacturer associations, regional groups and other groups who send 
delegates to or have observer status In some of the aforementioned 
organizations. To place the matter In some perspective and aid the 
reader In sorting them out, the more Important ones are now briefly 
described as follows: 

1 . ICAO The International Civil Aviation Organization 

ICAO is a specialized agency related to the United Nations. 
Originated In the Convention on International Civil Aviation held In 
Chicago In 1944, Its purpose is the development of principles and 
techniques of International air navigation and of fostering the de- 
velopment and planning of Internet' - mal air transport. The governing 
Assembly meets every three years and a 27-member Council meets annually. 
ICAO's main secretariat Is in Montreal. 

ICAO's Interest In aircraft MOise began in 1966 and as followed 
by the appointment of a Committee on Aircraft Noise (l#*!) which sub- 
mits resolutions to ICAO. Because of the international nature of 
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air transportation and the difficulties which could be caused by 
unilateral action, the member states (now about 143) have a policy 
of adopting Into their own laws and regulations the standards 
established by ICAO. In the matter of noise emissions at the source, 
ICAO has adopted standards In Annex 16. This has been amended four 
times. Despite considerable publicity given to the adoption of An- 
nex 16 and Its amendments, the standards have a time lag of about 
two years and are not as strlngen those promulgated by the fed- 
eral Aviation Administration (FAA) In Its FAR 36 and 91-136. 

2 . ECAC The European Civil Aviation Conference 

ECAC Is a European air transport body organized by ICAO In 
1955 with consultative functions and autonomous status, l.e. It Is 
neither completely Independent nor subordinate to ICAO. ECAC's 
secretariat Is In Paris. Twenty-one European states are menbers. 
Organized Into four committees: Scheduled Air Transport, Non-Scheduled 
Air Transport, Technical, and Facilitating, ECAC makes non-binding 
resolutions which are then subject to approval by the member states. 

In 1974 ECAC established a committee of experts for the Abate- 
ment of Noise Caused by Air Transport, known by the acronym aHCAT, 
to study the problem of retrofit for subsonic jets not meeting Annex 
16 Standards of ICAO. ECAC noted that tne U.S. was proceeding with 
notices of proposed rule making In the areas of retrofit, airport 
development, approach abatement procedures, noise standards and 
engine emissions without giving ECAC sufficient time to coordinate 
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comments from its members. — In its report entitled "Technical 
Information on Noise Retrofit: published in 1977, ANCAT, after 

wrestling with the problems of lack of agreement on the proper noise 
measuring unit and the benefits and disbenefits of retrofit, rec- 
ommended that instead of retrofit the noise problem be handled by 
replacing aircraft not complying with Annex 16 with new complying 
planes. To accelerate this process ANCAT proposed that any Member 
State not enter on its register list for international flights any 
subsonic jet aircraft which did not meet Annex 16 (First edition). 
The initial date stipulated was “no later than 30 June 1979." ECAC 
adopted the recommendations and its secretariat now compiles from 
its Member States the various actions each State has taken in the 
area of aircraft noise control. The United Kingdom, for example, 
established the date of 9 September 1978 for no further registration 
and has in addition set a date of 1 June 1986 after which all non- 
Annex aircraft will be prohibited from operation. 

3. OECD The Organization for Economic Cooperation and Development 
The OECD is an organization of twenty western European coun- 
tries plus Australia, Canada, the United States and Japan, with sev- 
eral other states having special status. Formed in 1961, OECD be- 

3/ 

came involved in environmental policies in 1975. — Noise indices 

2/ 

— ECAC Document 9, Ninth Triennial Session, 1976, p. 46. 

3/ 

— ■ Airports and the Environment , OECD, 1975, Paris, France. 
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and noise limits standardization are two of its areas of interest, 

and more recently OECD has studied aircraft noise charges and land- 

use planning, including compensation for those exposed to aircraft 
4/ 

noise.— 

4. EEC The European Economic Community 

The EEC, formed in 1958, consists of nine European countries 
banded together to promote harmonious economic relations by estab- 
lishing a customs union. The countries are: Belgium, Denmark, 

France, Germany, Ireland, Italy, Luxembourg, the Netherlands and 
the U.K. It broadened Its interest to include environmental mat- 
ters. Its organization, headquartered in Brussels, consists of a 
13-member Commission, 9-member Council of Ministers, a Court of 
Justice and a 198-member European Parliament. In 1972 the Parlia- 
ment asked the Commissions to study aircraft noise. Two years later 
the Commission said noise standards should be set drawing from work 
by the ICAO. 

In answering the question as to why another organization should 
enter the noise picture, the report, made to the Commission in 1976, 
noted that indeed ICAO had adopted Annex 16 and several amendments 
but that these were recommendations only and, uni ess enacted into 
law by the individual states, would not become mandatory. The re- 
port noted that EEC countries had no laws at all on aircraft noise 

Reducing Noise in OECD Countries , A Report of the Ad Hoc Group 
on Noise Abatement Policies, OECD Document, Paris 1978. 
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and that the adoption by others of Annex 16 was not uniform. How- 
ever, passage by Parliament under Article 100 of the EEC Treaty 
would make Annex 16 mandatory. A report to the Commission recommended 
against retrofit and re-engining but instead for an EEC Certificate 

of Noise Airworthiness as a requirement for all international 
5/ 

planes. — Finally, on December 20, 1979 the EEC Council adopted a 
directive having the force of law in the Mmeber States which, in 
some cases, replaced guidelines with .mandatory requirements. The 
provisions are: 

(1) Effective one month from notification of the adoption of 
the directive, each State is to ensure that every aircraft 
newly registered is noise certificated to comply with the 
standards of Annex 16 Chapters 2, 3, 5 or 6, Third Edition 
(July 1978). 

(2) Specifically exempted are non-Annex aircraft, if retrofit 

is ordered for installation within two years. Also exempted 
are leased aircraft, if leased before July 1, 1979 and regis- 
tered in another State. 

(3) A State may accept a replacement aircraft for one which was 
destroyed in an accident if no certified aircraft are avail- 
able. An operator demonstrating unreasonable hardship may 
obtain an extension to December 31, 1984. 

(4) Final phaseout date for non-minex aircraft is Dec. 31, 1986. 
However, the date may be extended to Dec. 31, 1988 if a 
Chapter 3 plane is ordered as a replacement instead of a 
Chapter 2 aircraft. 


5. AACC The Airport Associations Coordinating Council 

AACC is composed of the Airport Operators International 


5 / 

— European Communities, European Parliament, Document 199, 1976. 
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Association (AOCI), the International Civil Airports Association 
(ICAA), and the Western European Airports Association (WEAA). The 
organization was established in 1970 to represent airport associations 
before other international bodies. Its membership currently stands 
at 250. Through the Secretariat in Geneva, Switzerland, the AACC 
has observer status with ICAO, and is the only airport body so recog- 
nized. Since aircraft noise is a major problem at many airports it 
is not surprising that AACC has developed policies on noise .—' ■ How- 
ever, as a representing organization it, of course, does not make 
noise rules. In its representations, unlike ICAO, EEC, and IATA, 
it strongly supports retrofit. Individual airports, often alone or 
in cooperation with national government regulating authorities, have 
a significant role in the establishment of curfews, takeoff and ar- 
rival procedures, noise sensitive routings, reversing, operation of 
APU's and ground running of engines. At the May 1979 meeting of 
C'aN (CAN 6) AACC pushed for more stringent noise regulations for 
noise at the source. The basis for the Council's request, aside 
from airport neighbor complaints, is the result of one of its studies 
which showed the higher cost of combating noise by any other means. 

6. IATA The International Air Transport Assoc i ation 

IATA is a trade association of over 100 airlines. As such it 


— ^AACC Policy on Aircraft Noise, Sept. 1977, Geneva, Switzerland. 
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does not promulgate noise regulations but has a vital interest in 
them, established in its present form in 1945 to bring about stan- 
dardized operational, technical, legal and commercial practices, it 
has been well known for its role in setting international rates and 
fares. This function has been criticized and a significant restruc- 
turing is in progress. IATA's headquarters are in the same building 
as is ICAO in Montreal . 

IATA serves as a clearing house for its members in technical 
matters. If member agreement or position has been reached, the 
Assistant Director General or other official of IATA may then appear 
before a legislative or rule-making body as the voice of the indus- 
try. In this connection uniformity in airworthiness certification 
is important for international aircraft, and IATA continually strives 
for this. When pressure arose to make noise emissions an element in 
airworthiness certification, IATA formed an Aircraft Noise and Emis- 
sion Advisory Committee to examine solutions and recommend actions 
to member airlines.—^ In supporting "reasonable" environmental 
rules, IATA has proposed that a carrier complying with such stan- 
dards as Annex 16 be removed from liability to suit. Still further, 
it urges that the utilization of Annex 16 aircraft should also im- 
munize airport authorities from suit. Finally, IATA also has urged, 


7 / 


J.W.S. Brancker, IATA and What It Does , A.W. Sijthoff (1977) 
Leyden, Netherlands, p 24. 
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unsuccessfully, that governments refrain from establishing curfews 
since curfews inhibit the free flow of commerce. 

The impact of noise regulations on the international airline 
industry is made clear to the various governmental regulatory bodies 
through continuous lobbying by IATA. 

7. Other Agencies and Organizations Involved with Aircraft Noise 

One of the difficulties in reaching timely uniform international 
solutions to the aircraft noise problem, aside from the differing 
cultures and differing economic and social status of those living 
near airports, is the large number of organizations Involved in pre- 
senting the widely different views held by those desiring to promote 
business and those predominantly interested in the quality of life 
and environment. Later we will come across an example of internation- 
al complications caused by demand of an idyllic country village in 
one country that all noise be stopped from a major International 
airport located a few miles away but in another country. 

Originally each country placed air transport in an agency of 
its own or under a department of transportation. However as air 
transportation grew and affected more and more people, some author- 
ity was either added or was carved away from the original depart- 
ment and the agency was often folded into a larger transportation 
department. Although the aviation departments set up divisions 
dealing with the environment, legislation or decrees often established 
an entirely separate Department of Environment which either pushed 
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the old line department to action or attempted to take over some of 
Its powers. Similar developments have also emerged at the county 
and municipal levels. Two types of groups have developed to provide 
grist for the mill of rule promulgation. First are "airport neigh- 
bor" or citizens' environmental groups (in the United Kingdom called 
"amenity" groups) who push for stricter noise rules. There are many 
of these but they tend to be local in character. Second are the tech- 
nical, business, manufacturer and airline organizations who seek to 
minimize the constraints proposed by the other groups. 

An imposing list of both types could be composed. At one air- 
port hearing in Britain over 100 different organizations sought to 
testify. However, a few examples are: German Airports Association, 
German Aerospace Industries Association, Frankfurt Advisory Noise 
Commission, Association of European Airlines (AEA), International 
Coordinating Council of Aerospace Industries Associations (ICCAIA), 
aerodrome Owners Limited, and the Association Europeenne des Con- 
structeurs de Materiel Aerospatial (AECMA). 

There are two more types of governmental organizations which 
have an active interest in aircraft noise matters. First, there is 
the European Conference of Ministers of Transport (ECMT). Secondly, 
it is not Infrequent that several countries come together with noise 
experts to deal with certification or other aircraft noise matters. 

The Scandinavian countries are a case in point. 
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Chapter 3. 

MEASURING NOISE NUISANCE 


On the surface, the problem of finding a relevant standard of 
noise measurement (usually called "descriptor") would seem to be 
simple. However, one soon discovers that acoustics is a dsicipline 
in itself with highly qualified scientists talking in a technical 
jargon to support several different methods. One quickly learns to 
distinguish between single event and cumulative noise descriptors. 
Additionally, there are various methods of weighting the measurement 
to make it conform more to what the ear is presumed to hear, or 
weighting to take into account some particular factors, i - e . , : 
annoyance, high frequencies, pure tones, and duration of sound. 

These measures take on nationalistic characteristics as will become 
apparent in the description which follows. 


1 . United States Noise Descriptors 

Largely because of a requirement by HUD, the FAA, the U.S. Air 
Force and the State of California, the United States has pretty well 
adopted for single event noise descriptions such units as: 

dB--Decibel - the basic unit of sound measurement used to ex- 
press the intensity or level of sound. 

dBA-- "A" = weighted sound level - a measured level of noise 
which has been filtered to discriminate against the lower 
frequencies in a manner related to the ear's sensitivity 
to sound. 

PNdB--Perceived Noise (in decibels) - a calculated level of 
noise based upon the frequency spectrum of the noise source 
similar to dBA but weighted more heavily at the higher 
frequencies. 

EPNdB--Effective Perceived Noise (in decibels) - a common 

measurement in aircraft noise analysis in which correction 
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factors are applied to PNdB or dBA to account for pure 
tones and the duration of sound. This Is the unit speci- 
fied in the FAA rule FAR 36 and is the unit in ICAO Annex 
16. 


For the Cumulative Noise Descriptors the U.S. has: 

Leq— Equivalent Sound Level - a steady noise level in a stated 
period of time. 

Ldn--Day-Night Sound Lev-sl - an equivalent sound level over a 
24-hour period with a 10 decibel "penalty" assigned to 
night (10 p.m. to 7 a.m. ) . 

NEF--Noise Exposure Forecast - an index utilizing individual 
aircraft source noises expressed in EPNdB, number of 
flights, and weighted in proportion to night-time oper- 
ations. 

CNR- -Composite Noise Rating - This is similar to NEF but is 
expressed in PNdB. NEF is generally considered superior. 

CNEL--Comnunity Noise Equivalent Level - represents the total 
equivalent noise exposure (on an energy basis) over a 
24-hour period with a "penalty" of 5 dB's from 7 p.m. 
to 10 p.m. and a 10 dB "penalty" from 10 p.m. to 7 a.m. 

Agreement within the U.S. that these are ideal units of measure is 

far from uniform. Various bills introduced into the U.S. Congress 

on land-use planning and noise financing all have had sections dealing 

with research to establish some standard agreed upon of measure. 


2. European Noise Descriptors 

In Europe there has been even less agreement. Within the indi- 
vidual countries different standards are used, making it necessary 
to construct approximate conversion factors when comparisons are 
necessary. Some European noise descriptors are: 

NNI— Noise and Number Index has been the standard used in the 
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Uni ted Kingdom for some years. Periodic reviews of its 
merits have resulted in its continued retention even 
though it is continually challenged. Basically it is said 
to reduce 72 variables to 2 variables, namely: the mean 

noise level and the number of flights. It makes no 
distinction between day and night flights. It has 
generally been accepted in the United Kingdom to 
relate NNI 35 to a low annoyance level, NNI 45 to 
a moderate annoyance level and NNI 55 to a high 
annoyance level. 

N=Isopsophic Index--The noise Commission of the French 

Ministry of Transport developed this unit for France. 
Unlike NNI the French index differentiates between 
day and night. Components of the Isopsophlc are 
the noise level of the aircraft, the duration of 
the noise, and the number of occurrences. 

Q-Index--This measure is used in many cases by the Fed- 
eral Republic of Germany. It considers the maxi- 
mum points in a noise level history together with 
the volume of operations as well as weighting for 
day »nd night. 

WECPNL--The Weighted Equivalent Continuous Perceived 
Noise Level. A recent French study made use of 
this standard. It is also used extensively in 
Japan. 

Kosten Index--An index followed in the Netherlands and 
named after a noted acoustician. 

KB--The Critical Noise Level (Sweden) 

CNR--A "modified Composite Noise Rating" (Denmark) 

TNEL--Total Noise Exposure Level. This method measures 
the basic physical properties of the noise and 
calculates the effective perceived noise level 
(EPNL) in terms of EPNdB and then sums the total 
for all aircraft giving a Total Noise Exposure 
Levpl (TNEL). The method can be modified for day 
and night and for seasonal Deriods where higher 
temperatures may result in more open windows. It 
is the method stipulated in Annex 16. 


-19- 


Some conversion factors for the various indexes are:—' 

N=NNI +38.5 

KE«4/3 NNI - 8.2 

CNR*NNI + 56.5 (unmodified CNR) 

For purposes of noise Impact and land-use planning, contours 
of equal noise levels are drawn around and in the airport area. The 
number of people living or working in the area are then counted to 
obtain the nunier of people exposed to a specific noise level. From 
these noise maps regulatory bodies, technical experts or environ- 
mental ("amenity") groups make judgments as to what level is desired 
of should be permitted. They also use these to lower noise exposure 
closer in by such methods as: 

1. requiring quieter aircraft through standards contained 
in their aircraft noise certification requirements. 

2. requiring changes in operating procedures such as: 
-arrival and departure procedures ar.d routings, 
-limiting ground runup, operations of the APU, 
-reversing. 

3. establishment of curfews or the restricting of night 
operations to limited types of aircraft. 

4. limiting the number of operations at the airport. 

5. purchasing property in a sensitive area. 

6. establishing building codes which deny residential 
housing in some areas and permit it with Insulation 
in others. 


8 / 

— 'For details on the Annex 15, NNI, Isopsophic, and (J see ICAO 
Circular 116-AN/86 (i? 7 4). See also ECAC. ECAC Doc. No. 13 
Technical Information of Noise Retrofit, Paris, 1977, p. 6. 





Source: “Airport Strategy for Great Britain. 1 " Part 1: The London area. A consultation Docwent. 1975 
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7. using noise monitoring equipment at various points 
to ascertain those responsible for excessive noise 
emissions. 

8. Establishing a timetable for phasing out older noisy 
planes. 

The noise contours plots of an Individual aircraft for various 
noise contours is called a noise "footprint." Chart 1 from the Bri- 
tish Department of Trade illustrates how the equal noise "footprints" 
of selected aircraft compare anJ clearly demonstrates the superiority 
of the high bypass engines powering the 747, TriStar, and A300B. 


CHART 2 
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To equate this nc<se representation with familiar noises which 
the public can understand, the British have published the Information 
shown on Chart 2. Other countries publish similar material. It 
should be understood that the PNdB scale Is logarithmic, which means 
that every Increase of 10 represents a doubling of the loudness. 

The cumulative noise Index forecast charts In units such NNI, 
CNR, KB, NEF, Kosten, $ and Isopsophlc, show noise contours for all 
departure and arrival routes and for each runway. The charts are 
extremely time consuming and costly to develop for they Involve 
many predictions for basic data Inputs. For example. If the esti- 
mate Is for 1985 It Is necessary to adjust current data for the num- 
ber and type of airplanes to be used, their time of departure, their 
gross weights for different seasons, the temperature correction by 
season, change In number of or alteration of runways or departure 
and arrival routes. 

It Is obvious that the accuracy of these noise forecasts Involves 
correct predictions of economic, political and sociological changes. 
Such maps may be requested every 3 to 5 years, samples of a cumula- 
tive noise Index map for Schlphol using the Kosten unit for contours 
and for Zurich using NNI are depicted on Charts 3 and 4. Using the 
Zurich chart which employs the NNI Index, contours of 35, 45, 55 and 
65 are depicted. Generally charts such as these are used by the 
authorities to determine whether to allow building within the contour 
and If so with what restrictions. They may also be used to determine 
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CHART 3 


AMSTERDAM NOISE MAP - KOSTEN INDEX 
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CHART 4 

NNI NOISE INDEX MAP - ZURICH 1985 
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whether homes are eligible for purchase or for insulation allowances 

9/ 

under land-use planning "schemes." — 

Since the noise problem is fraught with emotional overtones 
(what is annoying to one person may be even pleasing to another), 
and since the foregoing has indicated the inability or unwilling- 
ness of the various countries to agree on specific standards, it is 
understandable that one may have difficulty in making valid compar- 
isons between countries. 

Perhaps the closest standards to uniformity are those dealing 
with noise at its source in aircraft certification, i.e., the ICAO 
Annex 16, and the U.S. FAR 36. But even here there are differences; 
for FAR 36 is slightly more stringent. 


— ^Differences in the meanings of words in European and U.S. usage is 
not uncommon. Two cases in point: (1) "Scheme" in the U.S. has 
a connotation of something underhanded. In the U.K. it is merely 
the substitute word for our word "plan." (2) Where we usually 
talk of "environmental" or "public interest" group, the conven- 
tional term in the U.K. is "amenity" group. 


PART II 


EUROPE: NOISE REGULATIONS 
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Chapter 4 

N OISE AT THE SOURCE REGULATIONS FOR AIRCRAFT 


The problem of aircraft noise in the context of international 
operation had early recognition. Eventual ly, through ICAO, standards 
were adopted and subsequently amended. A brief chronology follows: 


1 . A nnex 16 Chronology 

1944 The Convention of Civil Aviation in Chicago provided the 
basis for an Annex to contain Standards and Recommended 
Practices for Aircraft Noise. 

1966 An Internationc 1 Conference on the Reduction of Noise and 
Disturbance Caused by Civil Aircraft, called the "London 
Noise Conference," was held to reach international solu- 
tions to noise through ICAO. 

1967 A year later, in November 1967 the Fifth Air Navigation 
Conference of ICAO made recommendations based on the London 
conference. 

1968 (Sept.) The Sixteenth Session of the Assembly of ICAO in 
Buenos Aires directed the ICAO Council to call an inter- 
national conference to establish international specifica- 
tions and guidance material relating to aircraft noise. 

1969 (Nov.-Oec.) In response to the above 1968 directive a Special 
Meeting on Aircraft Noise in the Vicinity of Aerodromes was 
convened in Montreal to consider: 

1. procedures for describing and measuring aircraft noise 

2. human tolerance to aircraft noise 

3. aircraft noise certification 

4. criteria for establishment of aircraft noise abatement 
operating procedures 

5. land-use control ; and 

6. ground run-up noise abatement procedures. 

The meeting developed recommendations and drafted standards and 

procedures which, after amendments and consultations by the Member 
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States of ICAO, were placed before the ICAO Council for adoption. 

1970 ICAO established the Committee on Aircraft Noise (CAN). 

1971 (April) Recommendations resulting from the 1969 Meeting on 
Aircraft Noise in the Vicinity of Aerodromes were adopted by 
the Council as Annex 16. Subsequent to 1971 four amendments 
were adopted, the last becoming effective 10 Aug 1978. 

2. Annex 16 Provisions 

Annex 16 was adopted 2 April 1971 and became applicable 
6 Jan 1972. It provided that Noise Certification by contracting states 
should be by standards applying to turbojet aircraft over 12,556 lbs. 
Maximum Certificated Gross Weight (MCGWT); measured by EPNdB at three 
places (Takeoff, Approach and Sideline); with a maximum of 108 EPNdB 
for aircraft of MCGWT 599,660 lbs., less 2 EPNdB per halving of the 
maximum gross weight down to 102 EPNdB for a MCGWT of 74,960 lbs. 
(Sideline). The allowable noise for takeoff and approach at MCGWT 
reduced to 93 EPNdB. A provision known as "Trade-off" specified the 
permitting of some excess noise at one or more places if offset by 
decreases at others. For measuring points of sound, Sideline was 
fixed at 0.36NM (650 m), Takeoff 3.5NM (6500m) from start of roll, 
and Approach 1.08 NM (2000m) from the threshold. Test procedures 
were specified so that takeoff thrust could be "cut back" at a cer- 
tain point to attenuate noise. Finally, an approach configuration 
of full flaps, on a 3° glide slope at not more than 1.3Vs + 10 kts 
was specified. 

Other sections, rather general in nature, were recommendations 
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only and involved for monitoring purposes an international noise ex- 
posure reference unit for land-use planning, and some suggestions for 

aircraft noise abatement operating procedures. 

As to implementation, the standards did not apply to any air- 
craft whose application for a type certificate for the prototype 
was carried out before 1 Jan 1969, or any airplane with bypass ratio 
of 2 or more whose individual certificate was issued before 1 March, 
1972 (nor STOL aircraft) • 

Annex 16 was, therefore, en futuro since no existing aircraft or 
future aircraft of a currently produced type, or wide bodies with a 
bypass ratio greater than 2 if the certification was issued before 
March 1972, were covered. Thus even the first models of the 747 
were exempt. Application to all the above aircraft was to be handled 
at a future time. The Committee on Aircraft Noise (CAN) was set up 
to deal with these matters. 

Amendment 1 : Pressures for more meaningful application of noise 
emission rules led to two meetings of CAN and Amendment 1, which ex- 
tended the applicability of the Standards to future production and 
derived versions of certain older types of subsonic jets not pre- 
viously covered. This Amendment became applicable 16 Aug 1973. 

Amendment 2 : As a result of the third meeting of CAN noise regu- 
lations for light subsonic jets and prop airplanes were included ap- 
plicable 27 Feb 1975. 
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Amendment 3 had its genesis in the work of CAN 4 and became 
applicable 6 Oct 1977. Annex 16 was then reissued with new material 
consisting of a new Chapter 3 dealing with jet aircraft certificated 
on or after 6 Oct 1977. 

The environmentalists in the Member States had been pushing 
their governments for significant noise reduction, even beyond that 
technically possible, in order to provide a sharp incentive for manu- 
facturers to reduce noise. The manufacturers wished nothing beyond 
the current state of the art including a buffer to minimize diffi- 
culties with tests in certification. The report of CAN 4 (Jan-Feb 
1975) indicated the Conmittee recognized that failure to devise 
stricter rules might cause some states to promulgate more stringent 
standards of their own which would jeopardize confidence in ICAO. 

It appeared that one way to handle the problem was to enact 
stiffer requirements which would be publicized as a significant step 
forward and then word the applicability in such a way as to put its 
effectiveness sometime in the future. Thus, by defining applicability 
in terms of the time of application for a prototype certificate, all 
current airplanes including the wide-bodied DC-10, Lockheed L-1011, 

747 and A-300 were uncovered. 

Briefly the major differences between Chapter 3 and the Chapter 2 


rules at heavy weights are: 
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Chapter 2 

Cert, before 6 Oct 

1977 

Cert. 

Chapter 3 
after 6 Oct 1977 

Takeoff 

108 

EPNdB 

106 

EPNdB 

Sideline 

108 

H 

103 

II 

Approach 

108 

It 

105 

ll 


Additionally the sideline noise point was moved from 0.35NM to 0.25. 
How this relates to selected transport types at various weights is 
shown in Charts 5 through 7. 

Amendment 3 also treated propeller driven airplanes (Chapter 5 
and 6) and began making recommendations on Auxiliary Power Unit (APU) 
noise. At the CAN 4 meeting Agenda Item 7 dealt with retrofit which 
sprang from U.S. FAA NPRM 74-14 in 1974, a rule which would have re- 
quired all non-noise-certlfled aircraft to meet FAR 36 without trade- 
offs. Japan was already revising its laws to require retrofit. All 
the other countries wished to stand back to see what the U.S. would 
do, resulting in a resolution indicating that retrofitting should be 
encouraged but with no date set for compliance. 

Amendment 4 : Annex 16 was reissued as a Third Edition in July 
1978 containing Amendment 4 resulting from the fifth meeting of CAN. 
The members of CAN had second thoughts about the result of CAN 4 and 
the Amendment introduced a new parameter for aircraft type certified 
after 6 Oct 1977. The parameter was number of engines as follows: 



Source: Committee on Aircraft Noise, Fourth Meeting Report (1975) 
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Takeoff 

No. of Engines 

EPNdB 

MCGWT 


2-eng. 

101 

for 848,800 pounds 
decreasing to 89 
using a rate of 4 
EPNdB per nalving 
of the weight 


3-eng. 

104 

848,800 pounds and over 


4-eng. 

106 

848,800 pounds and over 

Approach 


105 

descending to 



98 

at 77,160 pounds 


There were language changes to ensure that the same level of 
technology was applied to all types of aircraft. The applicability 
of Amendment 4 was made 10 Aug 1978. How the new amendment affected 
the previously established standard is shown in Charts 8 through 10. 
Not all interested parties were happy that some relaxation was found 
to be necessary in the rules so recently formulated. 

3. Annex 16 and FAR 36 Compared 

Comparing FAR 36 with Annex 16 is difficult because of the 
variables involved. Although the EPNdB limits may be the same, the 
presence or absence of cutback allowances, the different points at 
which sound is measured, or the permission or prohibition in the use 
of trade-offs can make a difference. To examine these differences in 
detail would unduly extend this study. However, it is sufficient to 
point out that there are aircraft (some of the DC-9 series, for ex- 
ample) which meet Annex 16 but which do not meet FAR 36. 
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ANNEX 16 AMENDMENTS 3 AND 4 COMPARED 


NOISE LEVELS - TAKEO FF 
(at 6,500 m. from the start of roll) 


Annex 16 - Amendment 3 
(CAN/4 Recommendation) 
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Takeoff Weight 
(thousands of kilograms) 

Source: Committee on Aircraft Noise, Fifth Meeting Report (1977) 
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CHART 10 

ANNEX 16 AMENDMENTS 3 AND 4 COMPARED 

NOISE LEVELS - APPROACH 
(at 2 000 m from the threshold) 



Takeoff Weight 
(thousands of kilograms) 


Source: Committee on Aircraft Noise, Fifth Meeting Report (1977) 
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Several members of foreign government bureaus engaged in dealing 
with the aircraft noise abatement problem exhibited a degree of cyni- 
cism over Annex 16. Because all manufacturers in their desire to 
sell to the large U.S. market must design their aircraft for the 
more strict regulations of FAR 36, these governmental employees raised 
the question of the anomoly of spending so much time and money on 
meetings involving a lesser standard. 

However, some U.S. observers pointed out that the meetings of 
the various working groups in CAN 5 were not without nationalistic 
bias. For example, at the September 1978 meeting of Working Group 
D (which was involved in subsonic jet transport standards) some ob- 
servers felt that the French representatives were trying to write 
Annex 16 so that the 727, 737 and DC-9's would become illegal. This 
would enhance the saleability of various models of Airbus Industries' 
300 series. 

Although the literature on international noise abatement regula- 
tions is replete with material relating to Annex 16, and although 
Annex 16 has received wide publicity, a comparison of dates of ap- 
plicability and specifics of the resulting rules leads to the con- 
clusion that the United States has led the way with its FAR 36 and 
amendments. Various interviewees as well as references in the re- 
ports indicated that it was primarily the knowledge that the FAA was 
moving that triggered international meetings on noise emissions stan- 
dards at the source. Efforts for land-use planning on an international 
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basis, perhaps because of the absence of Federal legislation in the 
U.S., has barely been touched. However, this is not to say that 
land-use planning is behind in other countries. Quite the opposite 
is true. As will be seen in the discussion of the situation in indi- 
vidual countries, various countries are engaging in a wide range of 
forward looking activities in this area. 

4. Summary 

Because international commerce would be severely constrained if 
each country established its own airworthiness standards. - [Noise 
being one of the standards] - many countries became members of ICAO. 
ICAO has adopted various international rules on aircraft noise. By 
terms of the Chicago Convention, individual member states are sup- 
posed to adopt by legislation or by announced policies the standards 
set by Annex 16. This has not always happened. Several problems 
have surfaced. First, the measurement of noise annoyance is highly 
subjective and emotional. Second, acoustical experts in various 
countries have their own special preferences for the unit to be used. 
Hence, to agree on the unit of measurement, let alone the numerical 
value to be used, is difficult. 

In establishing and implementing noise limits, the matter of the 
applicable date of the regulation is very important. ICAO has ad- 
dressed the date problem very gingerly on the theory that it must be 
careful not to incur economic penalties which would harm the indus- 
try. Thus, ICAO has couched its applicability in terms of the date 
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of application for a type certificate for a new type of aircraft. 
Since it takes four or five years to develop and market a new type 
of aircraft, the benefits of the standards ;«t in this manner do not 
show until some time in the future. As a result, Annex 16 sometimes 
appears to be a distant mirage to the airport neighbors. 

ICAO also has the problem of determining whether to adopt a regu 
lation which brings some small relief soon at the expense of greater 
relief in the future. There are those who think the course should be 
to make new regulations which essentially validate current technology 
Others feel that in order to give manufacturers the push to develop 
(and the airlines the obligation to purchase) quieter planes, Annex 
16 should be very strict and even ahead of technology. However, 
as a result of inflation and the oil crisis, the costs of obtaining 
technological advances has increased to the point where they may re- 
sult in new aircraft having a higher operating costs than older air- 
craft. Should this be the case in the noise area, a carrier has a 
negative incentive to buy. The development of the high bypass engine 
involving fuel economy and a significant reduction in noise enabled 
wide-bodied aircraft to meet FAR 36 and Annex 16. However, present 
indications are that there is no further improvement of the same 
magnitude in sight in the near future. 

The failure of ICAO to come to grips with the problem of older 
aircraft which were left uncovered by Annex 16 was quickly perceived 
by the citizens living near the airports. Largely through ECAC, 
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member states have been asked to supply Information on the status of 
their individual noise abatement rules, including whether they have 
adopted Annex 16, and what date, if any, they have set to force the 
retirement of the older noisy airplanes. The activities of the OECD 
and EEC have been mentioned in connection with noise. The latter has 
recently moved in the noise area arguing that ICAO resolutions are 
only recommendations but that EEC rules are mandatory, at least in 
countries belonging to EEC. 

The proliferation of meetings and the prol iferation of the num- 
ber of organizations holding meetings on aircraft noise has been men- 
tioned. When asked the purpose of so many meetings in so many places, 
several interviewees commented that due to the popularity of the 
noise issue a large number of bureaucrats have "latched onto noise" 
so they can have a specialty and be able to travel to various countries 
for meetings. Additionally they pointed out that the meetings enable 
the governments to tell the public that things are being done about 
noise whether or not it is so. Thus they serve a purpose "in keeping 
the environmentalists off the government's back." 
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Chapter 5 
UNITED KINGDOM 

Although aircraft noise emissions Impact the human ear In the 
same manner regardless of a person's race, color, creed or nationality, 
and although in the final analysis the approaches taken by various 
countries in their attempts to handle the jet transport noise problem 
are quite similar, differences in cultures, customs and forms of 
government may explain the rather disparate methods and procedures 
which various countries have utilized to formulate noise control rules. 
While the United States has developed a time-consuming process of 
notices on proposed rules followed by comments, followed by proposed 
rules and more comments, environmental impact statements, hearings 
and more hearings, the parliamentary form of government as it exists 
in Great Britain enables government departments to handle matters 
with less formality before the deparment issues an order. However, 
this does not necessarily ensure speedy action. Various inquiries on 
a fourth London airport have taken years. 

1 . U.K. Government Noise Structure 

In great Britain the major seats of power in the noise area are 
Parliament, the departments of Trade, Industry, Environment, and with 
the Department of Defense having some involvement. The most impor- 
tant agency for our purposes is the Department of Trade and its various 
subsections. Regulations stem from parliamentary legislation. Orders 
in Council and the Department itself. Airport authorities may be 
given the right or obligation to make noise rules. In the absence of 
national rules, municipal bodies owning airports have written "bye 
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laws" for the control of noise. 

The British have developed one of the most extensive set of noise 
laws and regulations in Europe. However, it is difficult for the 
government to speak with one voice on noise matters because the con- 
flicting duties and objectives of the various departments. Then there 
is the inherent desire of each department to add to its "turf". The 
Department of Industry has as one purpose the protection of the manu- 
facturing industry. It is not surprising that the Department of Trade 
and the Department of Environment feel that the Department of Industry 
listens too heavily to the airlines, the manufacturers and other com- 
merical interests. On the other hand, the Department of Industry feels 
that the Department of Trade leans too heavily on the environmentalists. 
Yet, if the Department of Trade strays too far from the environmental 
path it fears it will lose turf to the Department of Environment. At 
present, legislatively the Department of Trade is in the saddle. How- 
ever, noise matters are highly fractionated with each department 
wanting "a piece of the action." One major international airline 
pointed out that the number of government bureaus and departments 
involved in aircraft noise had proliferated and gotten "out of hand." 

The airline indicated that when it was asked to discuss a minor noise 
matter at Heathrow Airport it sent one man who found forty to fifty 
people from the Department of Environment, the Airport Authority, the 
Department of Trade, the Civil Aviation Authority and a group called 
the Noise Working Party all gathered for the informal minor meeting. 
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The normal handling of aircraft noise matters is a function of 
government departments. However, if an Individual or amenity group 
it. dissatisfied he or it may be able to interest a Member of Parliament 
(MP) in asking a question in Parliament of the appropriate official. 
Thus, an MP might put the question to the Secretary of State for Trade 
(the equivalent of the U.S. Secretary of Transportation). Should the 
answer be too difficult to obtain without further study the Secretary 
might decide to hold a "Public Inquiry." The "Inquiry", which is 
roughly equivalent to "hearings" in the U.S., might be conducted by 
an inspector with assessors (assistants). Such an "Inquiry" took 
place in regard to building the fourth terminal at Heathrow. Inquiries 
provide a broad forum for public discussion. To illustrate the depth 
of the investigations it may be pointed out that in the case of the 
Roskill commission over 1,000 organizations were asked for comments. 

There Is no shortage of "amenity" groups, some with interesting 
acronyms such as FHANG, for the Federation of Heathrow Antinoise 
Groups; HACAN, Heathrow Association for control of Aircraft Noise; 
LAANC, Local Authorities Aircraft Noise Council; HADAG, Haslemere 
Aircraft Disturbance Action Group, and the BCPRC, Brentford and 
Chiswick Public Relations Council. A number of the amenity groups 
are quite professional. First they thoroughly acquaint themselves 
with the facts, seek widespread publ icity, and make their desires 
known to the government staff. They have their biggest weapon when 
they can interest an MP living near an airport. Although an MP 
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living near Heathrow must interest himself in aircraft noise, those 
interviewed indicated that the power of amenity groups was not strong 
enough to cause an MP to fear losing his political job should his 
vote disagree with their desires. 

Ownership and operation of airports in Great Britain is quite 
different from the U.S. where, except for Dulles and Washington 
National, the federal government does not own and operate the air- 
port. The British Airports Authority (BAA) is a nationalized insti- 
tution owning and operating the seven major U.K. airports. In many 
cases, the Department of Trade can simply order the BAA to do certain 
things. 

2. Legal Basis of Noise Control 

In an early period of aviation development Winston Churchill, 
noting restrictions placed upon railroads In the formative period 
and fearing that such a development could cost England dearly If it 
spread to aviation, sponsored a provision In the Air Navigation Act 
of 1920, outlawing suits for damage due to aircraft noise in flight. 
The same rule was extended to aircraft on the ground In 1947. These 
two Items were consolidated into the Civil Aviation Act of 1949. 
Finally noise caused by aircraft is also excluded from the provision 
on the Noise Abatement Act of I960.— ^ At first blush this would 


— — J . V . Danks, Noise Policy Manager, BAA, 30 Nov 78. 
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seem to give the airlines a free ride on noise. In the U.S., airport 
operators have be*n held liable for such noise damages totaling millions 
of dollars and hence would deem such a law to be their salvation. 
However, provisions of other U.K. laws severely countervail the ap- 
parent "pass" given to noise. In fact.it is often held that because 
of the law the Government is very careful to take measures to reduce 
noise. Failure to do so could increase the probability for the law's 
repea 1 . 

Power to control aircraft noise at airports comes from Section 
29 of the Civil Aviation Act of 1971. By the simple act of "Desig- 
nating" an airport the Secretary of Trade is clothed with the power 
to 

-make takeoff and landing requirements to mitigate noise 

-limit the number of planes which can take off or land at 
certain hours 

-give orders to airport operator to mitigate noise: prescribe 
minimum noise routes 

-require the airport operator to buy and operate noise monitor- 
ing equipment 

-control ground running of engines 
Under the Civil Aviation Act of 1978 non-designated airports can 
make "bye-laws" limiting noise. The four main BAA airports are desig- 
nated airports. Non-designated airports have little alternative but 
to go along if asked to do so by the DOT. Failure could mean "desig- 
nation." At seven other non-designated airports (Liverpool, Luton, 
Manchester among them} noise abatement procedures are in effect and 
have the force of law under local act powers and general management 
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powers. The airport manager has the statutory duty to ensure com- 
pliance. He may detain an aircraft from taking off but not from 
landing. Other sanctions are not mentioned. British Airports Author- 
ity airports derive their powers in this regard from the Airports 
Authority Act of 1975 as amended by the Civil Aviation Act of 1978. 

2.1 Noise at the Sourc e. Noise at the source regulations require 
an aircraft to have a noise certification certificate meeting specific 
standards. The legal basis is found In the Civil Aviation Act of 
1949 stipulating that an Order In Council may be made in this regard. 
The Air Navigation (Noise Certification) Order 1970 as amended in 
1972 embodies requirements parallel to those agreed to In Annex 16 
pursuant to the U.K.'s International agreement with ICAO. 

In 1978 the Civil Aviation Act gave an additional tool to the 
airport manager by empowering him to levy charges for the noise 
made by an aircraft. Further, the Secretary of State for Trade may 
require a manager to introduce such charges and may specify the form 
they should take. 

The sheer impossibility of quickly replacing noisy aircraft 
with quieter planes, the early failure to engage in effective land- 
use planning, and the pressure of airport neighbors for relief at 
Heathrow, the busiest international airport In the world, caused 
the British to design and implement other types of "schemes' 1 to 

alleviate the noise problem. Some of these are broader than just 
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aircraft noise. The Land Compensation Act, noise insulation schemes, 
and efforts to institute land-use planning with aircraft noise as an 
element are examples. 

2.2 Land Compensation Act 1973 . The part of this a._t dealing with 
aircraft noise provides compensation including interest for a de- 
crease in property value when a new airport Is built, or when a new 
runway is added, or when major additions are made to an existing run- 
way or ramp areas. This is a "one shot" situation which applies only 
to events taking place after 7 Oct 1969. Administration Is under the 
Department of Environment. According to a Ministry of Defence posi- 
tion paper, military aerodromes will be treated the same way. The law 
also covers home loss payments, rehousing, compulsory and discretionary 
purchase. 

2.3 Noise Insulation Compensation Payments . Blocked by the unique 
provisions of the Air Navigation Act of 1920 and the Civil Aviation 
Act of 1949 excluding suits for noise, and further restrained by the 
omission of aircraft noise from the Noise Abatement Act of 1960, 
citizens pressed for soundproofing assistance immediately after the 
Introduction of the noisy jets. A 1963 report of the Wilson Committee 
on Noise recommended assistance and, under authority of the Airports 
Authority Act of 1965, set up the first noise insulation scheme. 

Limited to Heathrow, it provided up to 100 British pounds for quiet- 
ing bedrooms and living rooms only. The British apparently place a 
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low value on work In the kitchen. Effective In 1966 the first plan 
was followed by a series of others and extended to Gatwlck as well. 

On the theory that people who bought or rented after 1 Jan 1966 near 
Heathrow, and 1 Jan 1973 near Gatwick were not overtaken by noise 
but had chosen deliberately to accept it, such people were made in- 
eligible for Insulation grants. 

The grants are contained in Statutory Instruments No. 916 and 
917, 1975 as amended by No. 813 in 1977 and simply provide '.hat the 
owner or occupier (renter) of a dwelling in the 60 NNI "Special Area" 
may receive compensation toward the cost of specified noise Insulation, 
the amount being 100* of the co:,t up to 750 English pounds ($1400). 

For the "Standard Area" with a 55 NNI boundary compensation Is limited 
to 85% of the cost but not more than 470 English pounds ($760). Re- 
sponse to the early schemes was small because owners and renters felt 
their contribution was more than they could afford. Recent schemes 
have attempted to compensate for inflation and have otherwise liber- 
alized the provisions. 

By their terms these schemes expired recently, but on 2 Nov 1978 
the Government announced its decision to introduce new and improved 
noise insulation scheme for areas near those two airports. Under 
local act powers Luton and Manchester have introduced their own but 
similiar insulation plans. Statutory instruments have been developed 
requiring the BAA to pay for insulation of schools near Heathrow. 

The source of funds for payments is airport revenues. 
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Complaints that the previous schemes experienced a low level of 
acceptance because the owners' and renters' contributions were high 
enough to cause them not to participate, and because those who had 
moved into the area after 1966 (Heathrow) and 1973 (Gatwick) were not 
eligible for grants, led to more liberal insulation schemes under 
Statutory Instruments 1980 No. 153 and 154 for the two London Airports. 

First, the new program is now applicable to all dwellings com- 
pleted before April 1, 1980, thus making it available to all those in 
the noise affected area. Applications for grants must be made by 
March 31, 1983 and the work completed by April 1985. 

In addition to the 50 NNI contour as a parameter for the new 
schemes, there is added a new parameter, the 95 PNdB noise footprints 
for Annex 16 aircraft, as a figure above which insulation grants will 
be made. The 95 PNdB is the noise level below which current evidence 
suggests that an aircraft is unlikely to waken the average person. 

Thus, the schemes concentrate on those areas which are currently most 
affected and which will continue to be subject to comparatively high 
noise levels in the mid-1980s. In addition, the schemes focus 
on the areas within which there is the greatest disturbance caused 
by night movements likely to awaken people. 

The amount of compensation has been raised to 100 percent of the 
eligible insulation, subject only to maximum prices per unit of cer- 
tain equipment and material. Each eligible dwelling is entitled to 
the insulation of two living rooms and all bedrooms. 

Finally, the new scnemes are estimated to cost the British Air- 
ports Authority over 50 million U.S. dollars at March 1980 prices. 
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2.4 Land-Use Planning . The tendency of people and businesses to 
move near an airport for convenience or business purposes and later 
complain about aircraft noise has been manifest in the U.K. as else- 
where. Among the solutions to this problem is land-use planning in 
which there are building codes and restrictions on the type of build- 
ing, if any, that can be constructed within a given noise exposure 
area, usually identified in terms of its NNI number. Only buildings 
compatible with the land use are permitted. Although no statutory 
plan was in effect, on 19 Jan 1973 the Secretary of State for Environ- 
ment and the Secretary of State for Wales issued Circular 10/73 set- 
ting forth certain guidelines for local authorities and indicated the 
specifics of the criteria which those two secretaries would be using 
in the future. 

Perhaps highlighting the disinclination of one government de- 
partment to agree with another when there is some disagreement of 
who should have the predominant role, the Department of Environment 
did not break down noise annoyance into the same NNI divisions as 
does the Department of Trade, for example. Table 1 shows four areas 
with a top of 60 NNI instead of the more conventional 35, 45 and 55 
NNI areas. Having completed a survey of the legal basis for noise 
control in the United Kingdom, we now turn to some of the major regu- 
lations developed under the legal structure. 

3. Noise at the Source 


Since the United Kingdom was the first to inaugurate jet 


Table 1 


RECOMMENDED CRITERIA FOR CONTROL OF DEVELOPMENT 
IN AREAS AFFECTED BY AIRCRAFT NOISE 


Level of aircraft noise 
to which site is. or 
is expected to be 
exposed 

60 NN1 A above 

I 

50 — 59 NNf | 

( 

40 — 49 NNI 

35 — 39 Nfol 

Dwellings 

Refuse 

No major new developments. Infilling only with 
appropriate sound-insulation — see Appendix 3 

Permission not to 
be refused on 
noise grounds 
alone 

Schools 

Refuse 

Most undesirable. When, 
exceptionally, it is 
necessary to give per- 
mission. eg for a replace- 
ment school, sound 
htsnlatioo should be 
required to a standard 
consistent with DES Guide- 
lines (see footnote to 
pan 7 of this circular) 

Undesirable 

Sound insulation to be nsquir 
standard consistent with DES 
(see footnote to para 7 of this 

Permission not to 
be refused on 
noise grounds 
alone 

ed to a 
Guidelines 
t Circular) 

Hospitals 

Refuse 

Undesirable 

Appropriate i 

Each case to be 
considered on its 
merits 

round- insulation to be required 

Permission not to 
be refused on 
noise grounds 
alone 

Offices 

Undesirable 

Full intul 

Permit 
lation to be required 

Permit but advise 
insulation of Conference 
Rooms depending upon 
position, aspect etc. 


Factories 
warehouses etc. 

Permit 

(It win be for the occupier to take necessary precautions in particular 
parts of the factory depending on the processes and occupancy expected. 
But see paras 2S-32 of this Circular for control of new factories etc. 
in relation to their noise EMISSIONS 


Source: Circular 10/73, Department of the Environment, 19 January 1973 
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transport service It was the first to suffer the consequent noise 
annoyance. It is not surprising, then, that the U.K. has been in the 
forefront of activities In ICAO to limit noise emitted by the air- 
craft itself. It has been the policy of the United Kingdom to adopt 
the standards set by ICAO in Annex 16 and thus has adopted Chapters 
1, 2 and 3 of the Third Edition of the Annex. Thus, each aircraft on 
the British register must have a noise certificate of compliance. 

As previously indicated, coverage includes aircraft certificated 
after 1972, derived versions of production of earlier type certified 
aircraft, and more stringent rules for aircraft certified after 
6 Oct 1977. The noise reduction between the non-Annex 16 and Annex 
16 aircraft is significant. In actual numbers a government White 
Paper — f shows 113 EPNdB for takeoff of a non-certificated Boeing 
707-320B compared with 103 EPNdB for the Lockheed 1011. The pro- 
gress is highlighted by remembering that a decrease of 10 decibels 
is equivalent to halving the apparent noisiness. 

We have already noted that no international rule has been made 
requiring the retrofitting or re-engining or replacement of jet 
transports which were certified before the applicability of Annex 
16. Initial thinking, based on service life experience of propeller 
aircraft with the original purchasing carrier, was that quieter air- 
planes for the whole fleet were just around the corner. However, 

— 1 ■ Airports Policy, Cmnd 7084, London. Her Majesty's Stationery 
Office, February 1978. 
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calculations in 1975 showed that two-thirds of the airline fleets 
did not meet Annex 16. Further studies indicated that there was no 
known fatigue life for the aircraft frame and usage of twenty to thir- 
ty or more years was within reach. Finally, as traffic loads in- 
creased and as derivatives came into play, existing aircraft became 
heavier and noisier. As a result, airport amenity groups began to 
push for something to be done about non-Annex 16 aircraft. They ar- 
gued that another ten to twenty years of service for these noisy air- 
craft was too much to be endured. 

In the absence of meaningful action by ICAO in this area, the 
United Kingdom Government has been working more closely with ECAC 
toward restricting the use of such aircraft. In the White Paper of 
February 1978 the Secretary of State for Trade announced two impor- 
tant decisions. First, United Kingdom operators would not be allowed 
to register acquisitions of non-noise certificated aircraft after 
30 Septenfcer 1978; and secondly, all of the existing non-certificated 
aircraft must be phased out by 1 Jan 1986. These rules are substan- 
tially similar to the U.S. requirement in 91-136. 

The United Kingdom action is but one of several; more are in 
prospect. Although the impact of such actions will hasten the re- 
moval of the aircraft from countries following the ECAC plan, it will 
also gradually add more noisy aircraft to an ever smaller market and 
thus adversely affect the price of these used aircraft. Currently 
there are still enough developing countries desiring these jet aircraft. 
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which are cheap In comparison with the price of new aircraft, to en- 
able the craft to be sold at prices substantially above book value, 
thus aiding the seller with cash flow for his new aircraft program. 
However, sharply rising fuel prices are rapidly diminishing the at- 
tractiveness of such aircraft even to developing countries. 

4. Operational Measures for Noise Control 

As has been indicated, reduction of noise at the source en- 
tails a long lead time from design to the utilization of signifi- 
cant numbers of planes on scheduled operations - perhaps four to 
eight years. The dates of applicability of the various parts of 
Annex 16 and its failure to deal with non-Annex aircraft have done 
little to accelerate the introduction of quieter aircraft. In fact 
It may be argued with some logic that Annex 16 has merely validated 
the state of the art. Land-use planning, another approach to limit- 
ing noise, seeks to control noise by moving the airport neighbors 
further from the noise either physically or synthetically by noise 
insulation. Here too similar long periods of time are involved. 

It is not surprising, therefore, that amenity groups sought 
immediate action on the noise problem in the form of operating re- 
strictions of two types. One type ostensibly permitted unlimited 
operations but required the crew to use (1) minimum noise routes, 

(2) specific higher and therefore less noisy altitudes, and (3) re- 
duced thrust (noise being function of power). Additionally, pressure 
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was applied to reduce reversing, limit the use of the APU, and to 
control ground runups, 

The second type proposed and implemented contained more strin- 
gent restrictions which reduced the number of flights In order to 
affect the cumulative noise index. These restrictions Included var- 
ious forms of curfews such as a complete ban on landings and/or take- 
offs during certain hours, the permission of only mail flights during 
the night, or a quota system allowing either a flat or decreasing 
number of noisy aircraft to use the field or a runway during stated 
hours. Finally, bans were sought on the use of training flights at 
noise sensitive airports. 

The following are some of the restrictions impelmented using 
Heathrow and Gatwlck as examples. 

4.1 Limitation of Night Jet Movements : Strong complaints relative 

to the noise of the new jets led to the imposition of night restric- 
tions at Heathrow as long ago as 1962. At that time night was de- 
fined as 2300 to 0700 hours, and a quota of 3,000 was established as 

127 

to the number of landings and/or takeoffs permitted . — ■ Through a 

scheduling or "slot" committee made up of airline representatives, 
the airlines divided the quota among themselves. In 1965 "night" 
was shortened to 2330 to 0600. Summer restrictions at Gatwlck 

-^Further details in U.K. limitations and their history can be 

found in U.K. Dept, of Trade, Airport Strategy for Great Britain , 
Part 1, 1975; Part 2, 1976. U.K. Dept, of trade, Night Distur- 
bance from Aircraft Noise at Heathrow and Gatwlck , l9/7. Air- 
ports Policy February 1^8 (White Paper of Secretary of State 
for Trade). 
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began in 1971. The system was significantly revised In 1972 when 
the quota system was abandoned In favor of an outright ban on jet 
takeoffs with no limits on landings. Total movements Increased and 
the system was quickly revised in 1973 by reimposing limits on the 
total number of movements. As a result of public pressure the govern- 
ment has since 1973 adopted a policy of progressively reducing the 
quotas for jet operations with a lower quota for winter than summer. 

In 1975, to encourage the use of quieter aircraft, a plan was begun 
to establish a night subquota for quiet aircraft while reducing the 
quota for other aircraft. 

However, In 1977, public pressure again led to a proposal to 
ban all night jet operations. In lieu of an outright ban, In Febru- 
ary 1978, the government announced the progressive phasing out of 
noisy aircraft at night over a ten-year period by reducing the quota 
of noisy planes and Increasing the quota of the quieter planes. To 
provide still more flexibility the definition of noisy currently 
does not depend on noise at the maximum certificated gross weight. 
Planes which do not meet the noise standards at full gross may make 
reduced weight takeoffs If such will permit them to comply with the 
standard. Table 2 presents the details of the new quota arrangements 
determined by the Government. Night time Is 2330-0630 six days a 
week at Heathrow, with some leeway for noise certificated aircraft 
on Sunday, when "night" time stretches to 2330-0800 and applies for 
all other aircraft. A jet aircraft will qualify for the quieter 
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TABLE 2 

NIGHT JET QUOTAS AT HEATHROW AND GATWICK 


Noiiier Quota* 
Summer 

Heathrow 

Qatwick 

Winter 

Heathrow 

Oatwlck 

(including th* 
a umber of 
noiaier take-off* 
in bracket*) 

1971 

9000(135) 

1500 

1978,79 

1800 

1150 

1979 

1800(110) 

1100 

1979/80 ■ 

1600 

1100 

I960 

1800(105) 

1900 

1980/81 

1400 

960 

1981 

1400 (90) 

1(00 

1981/81 

1100 

too 

1981 

1900 (75) 

1400 

1982/83 

1000 

700 

1983 

1000 (60) 

1100 

1983/84 

800 

560 

1984 

800 (45) 

800 

1964/85 

600 

400 

198S 

800 (30) 

500 

1983/86 

400 

*80 

1988 

400 (15) 

300 

1986/87 

100 

100 

1987 

0 (0) 

0 

1987/88 

0 

9 

Quitter Quota* 

(The** cover all non jet aircraft, the quieter iet* and. to the extent that thi* can bedemonttrated in 
practice, other jet* whoa* take-off at reduced weight matchc* that of the quieter aircraft at maximum 
weight). 

Summer 

Heathrow 

Gatwick 

Winter 

Heathrow 

Coheir* 

1978 

1700 

3100 

1978/79 

1400 

1700 

1979 

1900 

3400 

1979/80 

1800 

I860 

1980 

1100 

3700 

1980,8! 

1800 

1000 

1981 

*300 

4000 





Source 


British Airports Authority Annual Report and Accounts 
1977/78, p. 73. 
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quota If its noise footprint as measured by a 95 PNdB contour em- 
braces less than 4 square miles on takeoff and 2.5 square miles on 
landing. The area within the 95 and 105 PNdB contours and the pop- 
ulation contour within 95 PNdB are shown in Table 3. 

According to the Department of Trade, 95 PNdB is the noise 
level below which, on "current evidence," was considered questionable 
and a three-year research program on the relationship between air- 
craft noise and sleep disturbance was established. Its announced 
purpose was to provide information for deciding whether night move- 
ments of quieter aircraft would be banned. In pointing out the 
effectiveness of the new plan the Department of Trade indicated that 
only the quietest modern jets would be able to meet the standard and 
gave as examples: (1) for takeoff the A300B, two L10U models and 

the DC10-10; and (2) for landing: the same planes plus the DC9-40 

and 2 B747 models. The 95 PNdB referred to is an outdoor reading. 

Given the transmission losses through walls the resulting indoor 
level would be between 70 and 80 PNdB which was just below the thresh- 
old of awakening. This standard plus the noise Insulation schemes 
suggest that British families do not have the same penchant for out- 
door living as do their counterparts in the United States. 

4.2 Limiting Airport Capacity . Another method of recent origin in 
attacking noise at Heathrow, though congestion was equally important, 
was placing a limit on airport capacity. At present Heathrow, the 
largest international airport in the world, also has the most serious 



TABLE 3 


AREA WITHIN 95 AND 105 PNdB CONTOURS FOR SELECTED AIRCRAFT 


Departure 

Landing 


AJOOB 

TriStar/ 

DC10 

VUcount/ 

Vinguird 

8707/ 

oa 

AJOOB 

TriStar/ 

DC10 

Viscount/ 

Vanguard 

8707/ 

DCI 

Arts within 9$ 
PNdB contour 
(square mint) 

2.5 

J.9 

4.6 

28.5 

1.5 

1.6 

1.7 

10.1 

Ant within 105 
PNdB contour 
(^uarsmilst) 

0.7 

1.0 

1.0 

4.8 

0d4 

0.5 

0.5 

• 2.8 


Population within 95 PNdB contour 


Dtptrturt 

Lading 


AJOOB 

TriStar/ 

DC10 

Viscount/ 

Vanguard 

1707/ 

Da 

AJOOB 

TrIStar/ 

DC10 

Viscount/ 

Vanguard 

8707/ 

oa 

HEATHROW 









28RiwMttrl)r) 4,000 

6.900 

7,400 

78,100 

9,000 

12,400 

14.200 

116400 

2SL( " 

>3.700 

6.JOO 

5.300 

62,800 

6,400 

9.JQQ 

8,700 

127,200 

lOMsssterly) 4,900 

13.700 

13.500 

246,300 

500 

800 

700 

5400 

10U " 

) J.900 

20,300 

20,300 

387,600 

2400 

J.000 

2400 

31,700 

GATWIOC 









Wssttily 

200 

200 

500 

9,500 

500 

800 

500 

3400 

Easterly 

500 

l^OO 

1 400 

18,000 

LMtkiR Lass than 
500 500 

Lass than 1400 
500 


Source: U.K. Dept, of Trade, Night Disturbance from Aircraft Noise 
Heathrow and Gatwlck, 1977, p.5. 
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noise problem. Currently It has 3 terminals which are about to reach 
capacity. At one time 6 terminals were envisaged. Because progress 
on noise would be Inhibited If the airport were allowed unlimited ex- 
pansion, plans for the fifth terminal were dropped. In fact, only 
recently a 4th terminal was approved, but only after a lengthy public 
Inquiry. A similar public Inquiry has been authorized to look Into 
a second terminal at Gatwlck. 

As a part of the capacity control program the Government has 
ordered several airlines to move to Gatwlck which has new facilities 
as well as a convenient rail line to London direct from the passenger 
terminal. From 1 April 1978 no whole plane charters of British and 
overseas airlines have had access to Heathrow. The new U.S. routes from 
Houston and Atlanta were ordered to use Gatwlck. However, directives 
of the U.K. Department of Trade to Iberia of Spain and TAP of Portu- 
gal to move were contested In court with the result that the directive 
was declared Illegal. At one time feelings were so Intense that 
Spain suspended British Caledonian's rights to fly DC-lOs via 
Madrid to and from South America. It appears that directing airlines 
to move to other airports will have to be accomplished by friendly 
persuasion rather than direct order. Airlines which have been at 
Heathrow feel they have "squatters' rights" and a move would cost them 
a share of the connecting business at Heathrow. 

One way for an airline to combat capacity and noise problems 
is to purchase quiet but very large jets. The reduced frequency 
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requlred by larger aircraft contribute to a reduction In cumulative 
effect. It may be more than a coincidence that British Airways which 
Is beholden to the government Is the first to be pushing for a still 
larger 747. 

4.3 Jet Training Limitations . There Is an almost complete ban on 
jet training at Heathrow, and restrictions on the time and total 
amount of training at Gatwlck and Standsted. Other airports have 
similar restrictions. 

4.4 Limitations on Noise at Takeoff . Noise limits, backed up by 
noise monitoring equipment, are established at Heathrow and Gatwlck. 
Gatwlck has 4 monitoring points while the larger Heathrow employs 
13. If the noise limit Is exceeded the matter Is taken up with 

the offending airline by the Department of Trade. Altitudes, rates 
of climb and thrust settings are prescribed, and In general are the 
IATA procedures. 

4.5 Limitations on Noise on Landing . In the air minimum noise alti- 
tudes are established and aircraft must fly to avoid certain built- 
up areas. To quiet the landing roll pilots are asked, but for safety 
reasons not required, to avoid the use of reverse thrust. 

4.6 Minimum Noise Routes . Although differing views have been expressed 
about their value, an elaborate network of minimum noise routes has 
been established. The U.K. "Air Pilot" and "G.A.F.G." lists 25 for 
Heathrow alone. See Appendix B for duplication of several pages of the 
"Air Pilot" and "G.A.F.G.". 
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4.7 Runway Management . The Heathrow preferential runway system has 
two aspects. One, there Is a preferred direction of takeoff to the 
west to avoid congested metropolitan London to the east of the air- 
port. Two, landings and departures are alternated on a weekly basis 
with landings on the northern runway one week from 0700 to 1500 ar.d 
on the southern runway from 1500 to 2300 hours. The following week 
the procedure Is reversed. Similar procedures are utilized at other 
U.K. airports. 

4.8 Ground Running Noise . The airport authorities have the power to 
and do restrict engine test runups at night to certain parts of the 
airport and to certain times. This Includes the use of "mufflers” 

to quiet the sound. The rules are restricting the use of the APU. 

4.9 Noise Related landing Charges . Except for Manchester where there 
has been a 20% landing fee rebate for the use of quiet planes, there 
have been no noise related landing charges. However, the Government 
now believes that a landing fee based on noise should be established 
and 1$ engaged with ECAC and OECD In studying the matter. Noise 
charges are not new but those with experience in the matter point 

out that landing fees are such a small part of total operating ex- 
penses that the cost of substituting an Improperly sized but quiet 
airplane would be more than that of paying a noise charge. If a very 
high charge were levied, service might be diverted to another city 
or nearby country whose airport did not have the same noise problem. 
The statement in the White Paper that the CAA will take noise Into 
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account in licensing new companies and granting new route authority 
is a form of economic incentive to purchase quiet airplanes. In 
the same category is thequotarule giving advantage to Annex 16 air- 
craft. 

4.10 Sanctions . Inquiry was made into the methods of enforcement of 
its noise rules. For example, what happens if a night curfew for an 
out-of-quota aircraft is violated? Oddly enough, so far, nothing 
happens. In 1978, at Gatwick a captain reported that he could not 
depart before the deadline and was ordered not to take off. Notwith- 
standing the detaining order, he took off anyway. No prosecution 
ensued because as the British Airports Authority interpreted the law 
a detaining order had to be physically affixed to the aircraft for the 
detention to be official. While the authorities were accomplishing 
the paper work, the pilot departed. 

When noise excesses are recorded by the noise monitor, the prac- 
tice has been to call in the offending carrier who takes it up further 
with the crew involved and reports back. Inasmuch as angle of bank, 
meteorological conditions and other elements affect the noise readings 
and inasmuch as deviations are sometimes caused by traffic control 
where perhaps safety is involved, the authorities find "friendly per- 
suasion" much better than confrontation. This brings up a delicate 
point involving the command authority of the captain. Thus, legal 
actio;, is viewed with some trepidation. In this area the U.K. treads 
a little more lightly than other countries, Germany for example. 
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5. Implications of Noise Regulations and Policies 

In its 1978 Airports Policy White Paper, and in the 1977- 
78 British Airports Authority Annual Report, the Government paints 
an encouraging assessment of its noise programs. According to those 
documents, the peak of noise annoyance has now been reached and, with 
the introduction of new quieter aircraft, there will be a "dramatic" 
decrease in the noise annoyance level over the next 15 years. Short- 
ly after the announcement that the Government would take noise into 
account in considering applicants for transport. Sir Freddie Laker 
stressed the low noise emissions of his new wide-bodied aircraft 
and argued for the relaxation of curfew restrictions for such air- 
craft. 

A British Airways executive pointed out that his company was 
under heavy pressure to phase out the noisy Trident, BAC-111 and 
the VC-10. Although the BAC-111 could be hushed to meet Annex 1 6, 
there was the fear that the quality of the noise would still be un- 
satisfactory, regardless of technically meeting the standards. Based 
on Swissair's experience with the public's reaction to the DC-9-50 
(discussed later), and considering quality as well as quantity of 
noise, BA turned to tho Boeinq 757 to replace noisy aircraft. 

There has been general agreement that the new wide-bodies have 
acceptable noise emissions. However, concern was expressed that the 
lack of planes with similar low noise emission characteristics in the 
100-160 seat category was a negative factor in dealing with the 
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public and even In pushing for a relaxation of curfews for the quieter 
aircraft. With a large number of what the public perceive to be noisy 
aircraft not only still existent, but still being produced and pur- 
chased, the public feels it dare not relax its guard lest it loses 
the noise relief which it has so painfully gained. 

After the close of 1978 with its unusually large increase in 
traffic, several interviewees were again contacted and asked whether 
growth rates in excess of that predicted would not dim their optimism 
for future noise relief. Their consensus was that the increase, if 
prolonged, would be taken case of by larger equipment which would 
itself be quieter. Thus the number of movements would not increase. 
However, at that time the dimensions of the new Carter international 
aviation policy had not yet become clear. The freer exit and entry 
and invitation to lower fares implies more movements and unless the 
movements are in very quiet aircraft, more noise. 

The resultant decisions were to: (1) revive the insulation 

grants schemes, (2) push for landing charges based on noise, (3) move 
further into land-use planning, (4) phase out noisy jets, (5) and 
move to press for special rules and incentives for the quietest air- 
planes. The foregoing indicate to the airline and manufacturing in- 
dustry the extent of the U.K.'s commitment to improving the quality 
of life Jor airport neighbors. This is not to say that the govern- 
ment rules are responsible for all improvements. The engine manu- 
facturers such as Rolls-Royce, have been heavily committed to 
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designing quieter engines. However, the manufacturers are caught in 
a trade-off problem. Reducing noise emissions is a costly process, 
and where noise control entails designs which are not cost effective 
the manufacturers, understandably, hesitate to proceed. 

6. Summary 

The U.K. has a very extensive aggregation of noise rules. Al- 
though damage suits for aircraft noise are forbidden, other wide- 
ranging rules compensate for this seeming "pass" to the industry. 
Administratively, although other departments are also involved, the 
Department of Trade has the primary responsibility for aircraft noise 
control. Compensation for decreases in property values is made under 
the Land Compensation Act of 1973. To aid in quieting the noise at 
the home of recipients of noise, the Government has provided grants 
for insulation purposes. Though by terms of their statutes the early 
grants expired in 1978, new legislation in 1980 provides greater 
benefits and broader coverage. While land-use planning in the past 
has been by publishing guide lines only, the Government is pushing 
mamatory planning and indeed has set up an inquiry for the 4th ter- 
minal at Heathrow. 

With regard to noise at the source, the U.K. not only supports 
all of Annex 16 but has gone farther in two respects. First, after 
30 September, 1978 no carrier can enter on the U.K. register an 
aircraft not meeting the standards of Annex 16. Secondly, the 
carriers are required to phase out of their operations by 1986 all 
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non Annex 16 aircraft currently on the U.K. register. 

For immediate relief with the tools at hand, the U.K. employs 
just about all the technic- available in the operational field. 
There are stipulations as to take-off and landing procedures and 
configurations, the provision of minimum noise routes and altitudes 
— all of which are subject to noise monitoring. Some operations 
such as training flights are either banned or severly restricted. 

On the ground, limits on the use of the APU and the ground running 
of engines during night hours are increasingly found. Finally, there 
are strong "suggestions" limiting the use of reversing. To mini- 
mize noise, over the more populated areas Immediately off the land- 
ing and take-off runways, not only are preferential runways specified 
but their use is alternated in such a fashion as to spread the noise. 

Two types of capacity controls, one whose sole purpose is to 
limit noise, and the other, with an ancillary purpose of noise con- 
trol, have been developed. First, to put a ceiling on noise, a 
quota for night movements has been established which will eventually 
ban all noisy aircraft at night. Second, to limit congestion, and 
to aid in noise control, the Government has placed a celling on the 
capacity of certain airports. This is accomplished by limiting the 
terminal facilities available. The Secretary of State for Trade 
has announced that a 5th terminal at Heathrow will not be built 
However, after a public Inquiry, a 4th terminal has been authorized. 
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Finally, In the matter of financial incentives for the purchase 
of quieter planes, the U.K. is proceeding very gingerly. The De- 
partment of Trade is interested in adding a landing fee containing 
a noise charge element to its arsenal. Although Manchester has had 
a rebate system for less noisy aircraft, no study has yet emerged 
analyzing the benefits and disbenefits of such a charge. 

If the case of the Gatwick pilot who willfully violated a cur- 
few limit but was not prosecuted because the "paper work" was not 
completed in time to paste the detaining order on the airplane is 
any criterion, the enforcement of sanctions seems to be weak in the 
U.K. However, the Government and the industry agree that working 
for quiet through "friendly persuasion" is better than by confron- 
tation. 

Another Incentive for purchasing quiet aircraft is the relax- 
ation of curfew restrictions for such aircraft. On this point one of 
the interviewees was moved to remark "Night is really not the big 
problem it is made out to be. Neither the crews of ground employees 
or passengers want to be up that late anyway." 

7. Conclusion 

Unless the new international air policy of the United States of 
"open skies" and little rate control leads to a major increase in 
operations there is light at the end of the tunnel for the noise 
problem in the United Kingdom. However, the environmentalists point 
out that 15 years is a long time to wait and they, therefore, will 
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contlnue their pressure for stronger measures. To a certain extent 
the U.K. public has been unimpressed by statements that compliance 
with Annex 16 Chapter 2 means acceptably quiet airplanes. To a sig- 
nificant portion of the public Annex 16 represents a mere validation 
of the state of art and Its ultimate benefits are too far in the 
future. This perception seems to have impressed management so that 
re-equipment decisions are often being realistically made with consid- 
eration for the public concept of noise annoyance and not whether or 
not the plane meets a technical noise standard. 



APPENDIX 2 


RECOMMENDED CRITERIA FOR CONTROL OF DEVELOPMENT 
IN AREAS AFFECTED BY AIRCRAFT NOISE 


Level o( aircraft noise 
SB which site is. or 
is expected to be 
exposed 

60 NNI & above 

50— 59 NNI 

40 — 49 NNI 

35 — i9 nKI! 

D wclLnjs 

Refuse 

No major new developments. Infilling only with 
appropriate sound-insula'ion — see Appendix 3 

Permission not to 
be refused on 
noise grounds 
alone 

Schools 

Refuse 

Most undesirable. When, 
exceptionally, it is 
necessary to give per- 
mission, eg fur a replace 
meat school, sound 
insulation should be 
required to a standard 
consistent with DES Guide- 
lines (sec footnote to 
para 7 of this circular) 

Undesirable 

Sound insulation to be requin 
standard consistent with DES 
(see footnote to pera 7 of this 

Permission not to 
be refused on 
noise grounds 
1 alone 

ed to a 
Guidehr.es 
i Qrcula.t 

Hospitals 

Refuse 

Undesirable 

appropriate t 

Each case to be 
considered on its 
merits 

sound-insulation to be required 

Permission not to 
be refused on 
noise grounds 
alone 

Offices 

Undesirable 

Full insul 

Permit 

la(ic.n to be required 

Permit but advise 
insulation of Conference 
Rooms depending upon 
position, aspect etc 


Factories 
warehouses etc. 

Permit 

(It will be for the occupier to lake necessary precautions in particular 
parts of the factory depending on the processes and occupancy expected. 
But see paras 25-32 of this Circular for control of new factonea etc 
in relation to their noise EMISSIONS 




















th'lle 


Minimum noise routes- 
Heathrow Airport- London 


Houles fuiio*ed by aircraft 

taking off to tne 

East 

Souln-west 
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Chapter 6 
FRANCE 


Having examined aircraft noise regulations In Great Britain, we 
proceed across the English Channel to France where, despite the near- 
ness of the two countries and the common problem of aircraft noise, 
the treatment of this nuisance may be different. Long standing com- 
mercial rivalry and cultural differences account for the disparity. 

1 . Brief History of Noise Problem In France 

According to a French technical expert long associated with 
the French noise situation, noise was not treated seriously as a pro- 
blem until much later than in England. As a matter of fact, govern- 
ment funding of noise research did not begin until 1967; and the first 
curfew at Orly did not occur until 1968 (cf Heathrow 1962). Once the 
French started to work on the subject, they worked more closely with 
the U.S. along the lines of FAR 36 than with the United Kingdom.—/ 
Although the French joined ICAO to standardize on a common noise de- 
scriptor, internally they have hung on to their Isopsophic indjx (see 
page 13) and are currently working on some modification of it. 

The power of Air France and French aircraft manufacturers 
to lobby effectively against constraining regulations is, because of 
the degree of ownership of Air France by the government, much less 
than that of their counterparts in the U.S. One dare not lobby very 
hard against one's employer. Apparently the Initial Orly curfew was 

13 / 

— Interview with Jacques Balazard, SNIAS R&D, formerly Charges de 
de Mission Environment Nuisances. 
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put on suddenly by one person In the ministry over the objection of the 
airport authorities, and once established It was Impossible to remove. 
The Inhabitants around Orly have kept pressure on the legislators to 
maintain the curfew. 

Desiring to enhance Its competitive position vis-a-vis Great 
Britain, France resolved to build a modern, 24-hour operation, air- 
port at Rolssy, now known as the Charles De Gaulle International Air- 
port (CDG). With this facility the French wo-i bo happy if the Great 
Britain authorities placed Increased night-time restrictions on London 
airports. CDG Is ready to accept the noisy aircraft which may be 
barred elsewhere. Despite French government plans to avoid the pro- 
blems of permitting homes near the airport, people have moved close 
enough to complain and seek a curfew. The present government, be- 
cause of the commercial impart of a curfew, is strongly opposed. One 
can not predict what a different administration might do. Some French- 
men argue that with no constraints there is no incentive for purchas- 
ing quieter planes. They argue that a curfew for planes whose noise 
emissions are above a certain value should be established. Noise re- 
lated landing charges also have been urged. At present the closest 
approach to an Incentive for quieter airplanes Is a rule applicable 
to one runway at CDG enabling the pilot to continue a straight course 
after takeoff If he is piloting a quieter airplane. Additionally, a 
proposal has been made to lift the night curfew at Orly for Annex 16, 
Ch. 3 aircraft, but It has not been adopted. 

The question was asked of several French noise experts "Given 
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the Increasing number of quieter aircraft such as the 747, DC-10, 
L-1011, A- 300 and the planned development of a smaller quiet plane, 
do you see a relaxation of the trend toward curfews?" The answer, 
which was also given in some but not all European countries, was 
"No". The feeling was that tolerance of noise is inversely related 
to affluence so that given the rising tide of expectations and af- 
fluence there will be greater demands for noise suppression and more 
curfews will result even if there is some decrease in the various 
levels of noise. Despite the wishes of government authorities, a cur- 
few could possibly come to General Charles DeGaulle Airport. 

2. French Government Noise Structure 

Civil aviation Is one of several transportation modes under the 
Minister of Transport. Aircraft noise matters receive strong repre- 
sentation at the Minister's level through the Director of Civil Avia- 
tion whose current Director, Claude Abraham, was formerly the French 
representative on the Committee on Aircraft Noise (CAN) In ICAO. 

The director has under him a Mission (Department) for Environmental 
Nuisances. Members of this staff are active in advocating the French 
noise position within ICAO. As Is the case In the U.S., Great Bri- 
tain and other countries, France has a separate Department for Envi- 
ronment which would like to irve a piece of turf in noise matters 
from the Department of Civil viation. Both industry and the Depart- 
ment of Civil Aviation allege that the Department for Environment Is 
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bent on "harassing" aviation. It will be recalled a similar situa- 
tion exists In Great Britain. Instruments dealing with noise con- 
trol are Issued In the form of codes (laws), decrees (decisions un- 
der executive power carrying regulatory force), ordinances (adopted 
by government but subject to ratification), clrculares (rules of con- 
duct for Interpretation within the administration), and arretes (de- 
cisions by civil authority such as ministers or mayors).—^ 

Ownership of airports : Some airports (Orly, Charles De Gaulle) 
are government owned and operated; while others (Nice) are private. 
The degree of emphasis on noise control may vary with the ownership 
or control of the airport. For example, the Nice Airport, a close- 
in airport. Is controlled by the Nice Chamber of Commerce whose Inter 
ests are In promoting tourism. Its own noise abatement department 
has not been successful In appeasing local Inhabitants with the re- 
sult that Individual citizens have filed legal action against Air 
France. 

3. Legal Basis of Noise Control 

Unlike the law in Great Britain, the French Code of Civil 
Aviation contains no specific exclusion of aircraft noise as a basis 
for litigation. However, the code (Book I Title III Chap. 1 Art. L. 
141-142) states that the operator of an aircraft is responsible for 

la / 

— A compilation of noise laws and regulations of the French Re- 
public, called Recuell Des Textes Relatlfs Au Bruit Doc. 1383, 
was published In 1978. 
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damages caused by operations of aircraft, or objects detached from 
It, to persons and goods on the surface. Since noise Is not men* 
tloned, attempts, so far unsuccessful, have been made to argue that 
the law contemplates only physical damage by failing objects. Some 
years ago Pan Am, TWA, and Air France were sued for soundproofing ex- 
penses made necessary by aircraft noise. Judgment was rendered against 
the named airlines. However, apneals have been winding through the 
French courts for years with the end not In sight. 

4. Noise At The Source 

Control over noise at the source Is provided by Art. R. 133 
(Decree no. 73-256, Mar, 6, 1973, art. 3) which mandates as a part 
of the aircraft certification requirement that an aircraft have a va- 
lid "certification of limitation of nuisances (noise)". For aircraft 
of French registry, a decree of April 18, 1974, adopted Annex 16, 1st 
ed., Aug 1971, Including amendment 1 to the Chicago Convention. 

A Decree of July 30, 1975 established further conditions for 
Issuance of noise limitation certificates Including application to 
aircraft not listed on the French register but which fly over French 
territory. Additionally, Article 15 requires that imported aircraft 
must satisfy French requirements, or those of the exporting country 
p’us any additional requirements made by the French government to In- 
sure the same noise limitation as If the plane had been built in France. 

Another modification of the regulations was effected by the De- 
cree of June 2, 1978, permitting a non-Annex 16 plane to replace 





-78- 


a non-Annex plane which was destroyed, If replacement was within one 
year. Also, additional non-Annex craft could be purchased and used 
If the owner hao purchased and agreed to Install within one year such 
sound modification equipment as would cause the aircraft to comply 
with Annex 16. Essentially, with the limited exceptions just noted, 
since 1978 a non-Annex 16 Ch. II aircraft cannot be entered on the 
French aircraft register, thus freezing the number of noisy aircraft. 

Finally, two other items indicate that the French are listening 
to noise complaints and taking a strong position favoring quieter 
airplanes. First, although It has not yet been technically accomplished, 
the French are adopting Chapter 3 of Annex 16 (3rd ed.) into French 
law. French aircraft manufacturers are proceeding on the instruction 
that any newly certificated plane will have to meet ch. 3. The strict- 
est provision of Chapter 3 apply to aircraft whose application for 
certificate is after Oct. 6, 1977 (U.S. Stage 3). Secondly, at the 
ICAO CAN meeting (May- June 1979), the French urged that Internation- 
ally no non-Annex 16 Chapter 2 airplane be permitted to operate after 
1 Jan 1985 unless Its owner had a firm contract for a Chapter 3 re- 
placement which was to be delivered before 1 Jan 1988.^ After 1 Jan 
1988 registration of non-Annex 16 ch. 3 be stopped. Finally, the 
proposal was made that as of 1 Jan 1995 only Chapter 3 Annex 16 planes 
be permitted to operate. 


ICAO, CAN 6 Working Paper No. 49. 
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French efforts and those of their supporters to cut off the oper- 
ation of Chapter 2 aircraft were unsuccessful. Some observers, point- 
ing out that the French manufacture the Chapter 3 (Stage 3) Airbus 
300 series, question whether the French would be as aggressive if 
they had a profitable line of Stage 2 aircraft to sell. Similarly 
observers indicate that it is no coincidence that the U.S., whose 
Boeing Company has a profitable line of 727s and 737s which do not 
meet Stage 3, did not support the proposal.—^ One can suggest that 
members of this "impartial M technical body are often found advancing 
positions which mirror the current comnercial or national interests 
of the country they represent. The structure of ICAO lends itself 
to this result. While all the voting members of ICAO are government 
officials who do not necessarily possess technical expertise in the 
field, they have constantly at their elbow in preparation for and 
during the meetings the technicians from industry whose job is to 
provide information and advice. In France it is quite normal for an 
individual to float back and forth between Industry and government. 
Obviously these technicians either consciously or unconsciously sup- 
port those proposals which will be advantageous to the manufacturers 
or carriers in their country. 
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ICAO, Can 6 Working Paper No. 65. 
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5. Curfews 

At the present, the main curfew In France Is at Orly where 
jet landings are prohibited between 2330-0615 and take-offs from 2315 
to 0600. At Baale-Mul house (Franco/Swiss Airport) there are time 
slots in which the number of take-offs/ landings are limited for non- 
Annex 16 aircraft. At Nice there is a winter period in which take- 
offs between 2200 and 0500 are prohibited. In summer the time is 
2100-0600. Le Bourget prohibits take-offs from 2330-0600. 

French comnercial jet aircraft manufacturing is concentrated at 
Toulouse in the south of France. Although there have teen complaints 
on noise, mainly because of the Concorde and military flying, no cur- 
few has been established. The airport has endeavored to purchase land 
impacted by noise, but, ever so, the vibrations associated with the 
noise have torn tiles off the roof of farms and the airport has had 
to made restitution. This brings up a conflict in French law. We 
noted previously that one law makes the operator of aircraft respon- 
sible for damages. But, in addition there is another law which makes 
the airport responsible. There seems to be no concerted effort to 
resolve this discrepancy.? 

6 . Noise Compensation: Insulation - Noise-Related Landing Charges — ^ 

Because the regulations dealing with noise at the source 

— For a more extensive treatment of noise charges see the 114 page 
report Reducing Noise in OECD Countries , Paris, 1978 {published 
by OECDH 
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(emissions) give relief only sometime in the future, efforts have been 
to reduce the noise reaching the recipients through insulation and 
land use planning. Controlling sound through insulation of buildings 
is called "immission" control. Since 1973 (a prior law was held 
technically invalid because the wrong people had signed the law) the 
French have established a head tax of one franc for domestic passen- 
gers and three francs for international passengers to be used to pay 
for noise insulation of such buildings as residences, schools and 
hospitals. At COG the payment could include the acquisition of resi- 
dential buildings, or relocation of residents, depending on the zone 
involved. For example, at COG payment could only be made in the 
closest in area called zone A. 

To prevent individuals from taking advantage of the situation 
by building and then seeking payment, the decree limits residential 
compensation to property whose title was acquired or whose construc- 
tion was authorized before the noise problem at CDG was foreseen - 
July 1, 1970. Financial aid cannot exceed 66% of the price of the 
work done (except for families receiving public aid). However, non- 
residential buildings can qualify if they were completed before July 
1, 1974; this is the case at CDG. The monetary limit is 6,000 Fr. 
for collective lodgings and 10,500 Fr. for individual lodgings - 3 
rooms per lodging. A final feature of the law is the absence of 
cross-subsidy - the money from CDG goes for noise around CDG and the 
money at Orly stays with Orly. 

The French themselves have recognized some inequities in this 
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noise scheme. First, the law is redistributive in nature - it takes 
money from each passe ger and distributes the amount for abating the 
noise immission. Secondly, since the tax applies equally to passen- 
gers aboard noisy planes and quiet planes, there is no incentive to 
purchase quiet aircraft. For several years the French have been 
working on an incentive scheme which would relate all or a part of 
the landing charge to the noise emitted by the aircraft in such a 
fashion as to induce airlines to buy quiet aircraft. 

A plan, which was very recently on the point of being introduced 

when some legal and administrative problems cuased it to be pulled 

back, has been constructed to charge for noise based on the weight 

of the aircraft and its deviation from the maximum permissible noise 

under Annex 16 Chapter 2, called "reference noise"-RN. The aircraft 

emission noise would be called "characteristic noise"-CN and would 

be the sum of the noise levels of three measuring points expressed in 

EPNdB as defined by Annex 16 Chapter 2. Aircraft would be classified 

18/ 

into five categories as follows: — ■' 

Category I if CN > RN; 

Category II if CN is equal to or lower than RN by a maximum of 
9 EPNdB; 

Category III if CN is lower than RN by no less than 9 EPNdB and 
no more than 18 EPNdB; 

Category IV if CN is lower than RN by no less than 18 EPNdB and 
no more than 27 EPNdB; 
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Ibid. pp. 77-78. 
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Category V If CN is lower than RN by more than 27 EPNdB. 

The charge would be calculated by applying a rate of: 

Category I t Francs per ton of maximum take-off weight 

Cateqory II l/2t " 

Category III l/4t " 

Category IV l/8t " 

Cateqory V 0 t " 

The basic rate t could amount to 4.4 francs. Such a charge would 
be between 5-10% of landing charges for the Category III aircraft 
and up. to 20% for the noisiest ones. 

Many, including some responsible for developing this formula, 
feel that incentive charges of this nature will never work. They 
point out that inevitably there appears to be at least one plane whose 
combination of weight and noise in comparison with another makes its 
noise charge inconsistant with that of a similar airplane. Addi- 
tionally, it is unlikely that any one rate will work over the wide 
scale of available aircraft to provide the incentive for quieter 
planes. If the charge is too low, it may be faulted for merely being 
a "license to pollute"; and if too high it can have serious economic 
implications for not only the operator of the aircraft but the region 
served by the airport itself. 

7. Land-Use Planning and Building Codes 

In addition to noise Insulation schemes and the plans for 
noise-related landing charges, the French government is engaged in 
land-use planning. By a 1973 law each airport must publish a noise 
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contour map based upon forecast traffic for 1985. This map uses the 
Isopsophlc Index. Within zone A (Isopsophlc 9f) only necessary air- 
port buildings are allowed. In zone B commercial buildings must have 
soundproofing and double glazed windows which will reduce noise to 
35 dB and residential building Is not permitted. Zone C Is a moderate 
noise zone In which no large developments are permitted. Such resi- 
dences as are permitted must be soundproofed and meet the require- 
ments listed In the building permit. Even outside of zone C special 
studies are encouraged to determine whether large commercial and 
apartment buildings require soundproofing. 

In connection with the building permit situation several Inter- 
viewees made the point that building rules In France were very, very 
strict and had a "more Important effect on peoples' lives than all 
other laws put together". The government can refuse a permit to 
build, give no reason, and pay no compensation. 1978 legislation, 
entitled Plan du Occupation du Sol, Involves the right to build or 
not to build and covers building codes and zoning. This Is In addi- 
tion to the Sept. 1977 Decree 77-1066 on National Planning for the 
construction within airport noise zones. Airport noise maps are 
made available to town planning authorities as a basis for develop- 
ment schemes and land-use planning. On the other hand. Individuals 
finding themselves in zone A at COG or Orly can ask to have their 
homes bought by the government and when bought, they must move away. 

A commission established for appraisal purposes determines compen- 
sation. Having found that when someone moves out, no matter how 
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noisy the area is, squatters will rush in, the government has found 
it neccesary to demolish the homes immediately. About 90* of the 
people applying have accepted the commission's price. 

Thus, at present, airport planning in France must take noise 
into account. 

8. Operational Procedures - Noise Monitoring 

The two major Paris airports, CDG and Orly, have a wide range 
of operational rules for, noise abatement purposes. As a result of 
legal action by nearby residents, minimum noise departure and arrival 
routes have been established. Minimum altitudes are prescribed. On 
the ground, run-up suppressors must be used. Strict noise abatement 
take-off and climb procedures are in effect. An extensive noise 
monitoring system is employed to record aircraft noise. Overall 
average noise is monitored to see whether the noise routes are being 
followed. Marked excesses over the average or a pattern of one air- 
line's planes making more noise than that of similar types of other 
airlines, results, in written notice to the airline involved. The 
airline must and does Investigate and answer in writing. Officially 
the airlines are to use the standard IATA noise abatement procedure 
for takoff. The vice president of an American airline utilizing 
CDG expressed pleasure at the willingness of the airport authorities 
to try out and approve modifications of the IATA procedures when such 
modifications provided lower noise emissions from a particular type 
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9. Summary 

Although starting somewhat later than the U.K. In acting on air- 
craft noise, the French have developed an extensive sytem of noise 
control at Its Paris airports. Problems at other airports are not 
major. The present government, for competitive reasons, has a poli- 
cy of keeping the General Charles DeGaulle airport open 24 hours a 
day. Through zoning and building regulations as well as through ac- 
quisition of property In noisy areas the government Is attempting to 
blunt any attempt to Impose a curfew there. 

Within ICAO France has aggressively been favoring a rule which 
would require 4-englne aircraft to meet Annex 16, Ch. 2, by 1 Jan 1985. 
The same rule would apply to 2- and 3-engira unless by that date there 
was a signed order for the quieter Chapter 3 aircraft. And finally 
France has proposed halting the registration of planes not meeting 
Ch. 3 as of 1 Jan 1985 for planes over 50 tons In weight and 1 Jan 1988 
for all aircraft. By 1995 all planes operating would have to meet 
Chapter 3.^ Finally, France Is at the point of formally adopting 
Annex 16, Ch. 3. 

French law Is not favorable toward successful prosecution of 

■^Interview with Claude Girard, SR. V.P. Operations for Europe, TWA. 
—^Working Paper No. 48 presented at CAN 6, 1979 Montreal. 
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law suits for aircraft noise. Since the law apparently requires the 
suit to be against either the pilot or the owner of the aircraft, 
the suits against cumulative noise are difficult. The practical 
question Is, how does one apportion noise damages if a large number 
of aircraft of varying sizes and noise characteristics are involved? 

Recognizing that present airport head tax for distributing funds 
for noise insulation penalizes quiet airplanes as well as noisy ones, 
the Department of Civil Aviation has a plan before the Minister to in 
stall a noise related landing charge the purpose of which is to pro- 
vide an incentive for the purchase of quieter aircraft. 


original PAGE is 
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Chapter 7 
SWITZERLAND 


Switzerland, a landlocked country Mid mountains of unmatched 
scenery, with superb technical Industrial skill, with political and 
economic stability, is a banking and Insurance center and has long 
been a favorite for tourists and businessmen alike. The Introduction 
of commercial jet aircraft and the attendant cutting of travel time 
and cost accentuated air travel for business and pleasure to and from 
Switzerland. Air transportation became vital to the economy of this 
small (16, 000 square mile, 6.5 million population) nation. Because 
of the topoqraphy and population concentration, airport locations are 
not only extremely limited In number but the possibility of signifi- 
cant expansion of existing airports Is small to nil. A postwar 
housing shortage resulted in housing being constructed over the ob- 
jection of airport authorities In locations much closer to the air- 
ports than would otherwise have been the case. 

The well known independence of the Swiss, and the proclivity 
of their states (cantons) to subject legislative proposals to re- 
peated referendum, has inhibited timely solutions to the aircraft 
noise prwlem. Pressure from the Swiss citizenry and neighboring 
country inhabitants who do not wish their well ordered lives dis- 
turbed by aircraft noise has, in recent years, resulted In the 
establishment of one of the strictest set of noise rules in Europe 
or the world. So strong are the Swiss feelings on aircraft noise 
that Swissair felt It necessary to exert heavy pressures on manufac- 
turers and to place noise characteristics ahead of economics In a 
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recent equipment purchase. Their alternative, was to face a possible 
cosure of the Zurich airport. 

1. Government Structure and Legal Basis of Noise Regulations 

The Swiss two-house parliament adopted a basic federal law on 
air transportation In 1948. The law has been amended several times. 
Under this legislation the Federal Department of Transport and Com- 
munications and of Energy (DFTCE) exercises surveillance over air 
transport through Its Federal Air Office (OFA). By a concession the 
federal government gives to the cantons (equivalent to our states) the 
right to own, construct and operate airports. Thus, for example, It 
Is the canton of Geneva and not the city of Geneva which controls the 
Geneva airport. That airport was built In 1919 In the only place 
available and, with some runway extensions, has remained In the same 
place. Subsequently a number of cities have sprung up around It. 
However, the cities cannot control the noise problem directly, It 
being a contone i function. In Zurich the situation Is somewhat simi- 
lar. As Indicated earlier, a shortage of housing In the 1955-65 period 
led to approval by the cantons of many housing projects located near 
airports, notwithstanding requests by the OFA that this not be done. 

At that time land-use planning had not been developed. Up to 1970 
there were no special noise regulations except perhaps some restric- 
tions on night run-ups. 

As a result of increasing complaints over the noise generated by 
the growing number of jets flying Into Switzerland, there were enacted. 
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startlng In 1971, a series of laws and regulations. The first Mas 
nolse-at-the-source legislations In 1971 and curfew regulations In 
1972. There followed a nuntoer of laws, amendments, and regulations 
which tightened nolse-at-the-source rules, prohibited supersonic flight 
over Swiss air space, provided for land-use planning or zoning, a 
noise index, a limit on the number of aircraft operations, the right 
of eminent domain, indemnity for less of value due to noise, noise 
monitoring, and many operational rules applicable on the ground as 
well as in the air. Additionally each aircraft was required to nave a 
noise certificate. During this period the Department of the Interior 
and the Federal Environmental Protection Office obtained rcles In noise 
abatement. Finally, in 1978, a law was enacted which dealt with future 
phasing out of noisy aircraft. 

As yet no sanctions have been levied against pilots or companies 
exceeding the noise limits. Rather, friendly persuasion and publicity 
of offenders have been employed. In any event, by Swiss law a pilot 
cannot personally be responsible because he is doing his duty for his 
company. It is the company which is responsible for damages caused 
by a plane in flight to persons on the ground. However, this was held 
to be corporal damage, not loss of value or loss of sleep. It was dis- 
satisfaction with the corporal damage concept, among other things, 

which led to specific laws providing for noise zones and certain in- 

21 / 

damnification for other than physical damage. 

2 1 / 

— Interview with Or. Bernhard Staehelm, Deputy Secretary General 
Swissair, October 1976. 
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The cantons are not completely free to do as they wish on air- 
port matters. Not too long ago a canton wished to extend the run- 
ways at an airport. This would require the federal government to 
advance money for construction to be paid back through landing 
charges. Parliament refused, saying that longer runways mean more 
traffic and more noise. Its advice was to stop growing and limit 
the number of movements. 

Among the various bodies with inputs to the noise problem and 
legislation is the Federal Air Navigation Commission - a counseling 
body with a minimum of seven members containing representatives from 
the airlines and noise abatement societies. Each canton also has a 
commission appointed by the canton containing people from ATC, the 
airlines and the environment. This commission is active in making 
recommendations to the government, particularly on noise. 

From the above discussion one might assume that the Swiss have 
complete and effective operating mechanism for handling the noise 
problem. While the legislative framework is there, i implementation is 
another matter. For example, the Zurich canton law since 1972 and the 
1977 amendment provided for noise zones and land-use planning; but 
dissatisfaction with some of the provisions and the Swiss system of a 
popular vote being required on so many items have resulted in delays. 

The requirement of drawing noise contours for ten years in advance was 
time consuming. Citizens had a year to protest the results. The con- 
tours at Zurich were based on a longer planned runway which was sub- 
sequently disapproved. Accordingly, the contours have had to be adjusted. 
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The above problems are mild compared with those which would have 
resulted if the environmentalists had had their way. They proposed 
to amend the Swiss Constitution to provide: (1) A complete ban on 
night flights unless an airline could prove its plane would not dis- 
turb sleep. Since the onus was on the airline, this is an exception 
which would not be an exception. (2) Swiss airports and Swiss air- 
space could be used only if it could be proved that the population 
would not be molested by noise. And (3), If an airport were to be 
built or modified, an impact statement would have to be submitted after 
which the airport or modification would be subj*~t to approval of a 
vote by all Swiss cantons, a vote which would require two majorities: 
(a) popular vote, and (b) a majority in the canton. If approved there 
would have to be another vote on the financing. Should all that come 
to pass, the environmentalists proposed the right of appeal to a court. 

2. The German-Swiss International Dispute 

Th® proximity of airports in Europe to the border of another 
country can lead to serious noise problems with international reper- 
cussions. Traffic out of Zurich on runway 34 after crossing the Rhine 
a few miles after take-off passes over several German villages. A 
number of these villages are unchanged from early times and might be 
called "idyllic" spots to get away from modern-day pressures. In 
1977, after some increased usage of runway 34 at Zurich, serious 
opposition to the resulting noise developed in an area centered at 
Hohentengen, Germany. When the Swiss and German authorities met to 
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work out some solution, the German villagers took the hard line that 
they would accept no noise at all from a foreign country* Two prop- 
erty owners in Germany sued the canton of Zurich in a German court, 
creating a jurisdictional problem, and demanded that over-flying cease 
or damages be paid. Bonn reacted vigorously and demanded a change 
in departure routes so that no flights to and from Zurich would fly 
over German territory between midnight and 5 a.m. To the consternation 
of the people of Zurich the Swiss federal authorities bowed to the 
major part of the Bonn demands. However, in less than two months the 
Swiss resumed their earlier procedure. The consensus is that the matter 
was more political than real for the Hohentengen people did not want 
the noise to be measured. Studies seemed to indicate that the noise 
level complained of was much lower than had been considered unobjec- 
tionable elsewhere. Indeed, the German airline, Lufthansa, was hopeful 
that the Swiss would win the argument lest a new lower standard of 
noise be established in Germany with which it would have to comply. 

No final resolution has been published. 

3. Noise at the Source 

Given their sensitivity to the noise problem. It is not surpris- 
ing that the Swiss have formally incorporated into their ordinances 
the latest of the Annex 16 standards. Since 1972 subsonic jets pre- 
sented for noise certification before Oct. 6, 1977, must meet 
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Annex 16 Ch. 2. Applications made after Oct. 7, 1977, must meet 
Annex 16 Ch. 3. Because of the long time It took ICAO to agree on 
the standards In the first place, and the time lag to the effective 
date, plus dissatisfaction with the results, the Swiss citizenry have 
been unimpressed with relief accorded by compliance with Annex 16. 

They seek more relief by other means. 

Lack of ICAO action on phasing out the early jets led Switzerland 
to welcome the ECAC recommendation (Ch.2 p. 9) of establishing dates 
to phase out noisy aircraft. Switzerland decreed that after March 6, 
1978, no non-Annex 16 plane may be entered on the Swiss register. 
Further, those aircraft not meeting the Annex but already on the reg- 
ister may not fly a*ter Dec. 31, 1984. Thus, this date marks the end 
of Swiss registered DC-8s and DC- 9- 32s, if they are not phased out 
before that. Finally, an aircraft registered under the 1971 law will 
not retain registration after Dec. 13, 1982, unless it has noise 
certificate meeting the requirements of the new law. 

A brief review of Swissair's equipment experience with the efficacy 
of Annex 16 is informative. The Caravelle and the DC-8 were the first 
jets to raise the noise problem. The frequency of Caravelle flying 
was such that extreme public pressure was applied for relief. How- 
ever, economics rather than noise regulations led to the early re- 
placement of the Caravelle by the DC-9-10. The latter because of its 
growth possibilities, was chosen over noisier BAC-111. Between 1967 
and 1970 the DC-9-10's were exchanged for the larger, heavier, but 
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noisier DC-9-32s which did not quite meet Annex 16. Later, the larger, 
heavier DC-9-50 was developed and by terms of existing regulations 
was required to meet Annex 16. Swissair, thinking it had the solution, 
ordered the DC-9- 50 series and embarked on a public relations program 
telling the citizens to be patient because the company had just pur- 
chased new planes meeting the noise requirements set by an interna- 
tional body - ICAO. 

When the new airplanes arrived the citizens were disappointed 
and felt betrayed. The DC-9-50S were louder and the noise charac- 
teristics were more annoying than the DC-9-32 s. Apparently neither 
the company nor the people had focused on the fact that under the 
noise emission limits in the Annex 16 formula a heavier, larger 
airplane (DC-9-50) is permitted to make more noise than a lighter, 
smaller craft. Thus it is quite possible for light aircraft to fail 
to meet a noise standard and be quieter than a heavier aircraft 
which meets the standard. Actually, the noise characteristics them- 
selves of engine installation in the DC-9- 50 served to accentuate the 
problem. 

Except for the noise, Swissair was very happy with the DC-9-50. 
However, the growing complaints of the inhabitants around the airports 
and the damage to Swissair's corporate image, plus a recognition that 
the planes were indeed noisy, led the company to look for a quieter 
replacement and perhaps an exhaust mixer for the DC-9-50s. The presi- 
dent of Swissair indicated that the problem was so serious that he 
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would not dare purchase more DC-9-50s or turn to either the 737 or 
the 727 because th^y were all powered by the same engine. Real noise 
relief was a must. Ultimately, under the persistent prodding of Swiss- 
air, Douglas developed the DC-9-80, a much quieter plane but more ex- 
pensive in price and in operating costs per seat-mile than the DC-9- 

50. Notwithstanding this apparent economic penalty, Swissair purchased 
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the aircraft on the basis of its low noise characteristics. — ■ 

With this purchase the company " hoped " for a long-run pay back 
from the go.d will gained from airport neighbors, which might be 
translated into a relaxation of night curfews for this particular 
type of plane. Such a relaxation would, in turn, permit greater util- 
ization of the aircraft and lower its unit operating costs. 

4. Noise Curfews 

In 1972 the Federal Air Office, acting under authority of federal 
law, established a uniform curfew for Swiss airports. Also, a noise 
monitoring program was begun. Over the years both of these programs 
have been refined. The basic curfew is from 10:00 p.m. local to 
6:00 a.m. for both take-offs and landings. However, a limited number 
of operations are permitted scheduled carriers up to midnight and 

— Interviews with Armin Baltensweiler, President Swissair; Prof. 

Max Berchtold, Member of Board of Directors, Swissair and Prof, 
of Mechanical Engineering, Swiss Federal Institute of Technology; 
Peter Gysel, Corporate Planning Manager Flight Performance, Swiss- 
air; and Peter Hablutzel, Division Manager, Engineering Studies, 
Swissair. 
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even a tolerance to 0030. Additionally, several mall and turboprop 
flights are permitted at still later hours; however, they are subject 
to a maximum noise limit of 75 dB(A). 

Some of the rules present anomalies. For example, a noisy com- 
cercial 707 might operate till 0030 but a quieter private A3Q0 airbus 
could not. However, the airports are open to emergency traffic all 
night. Some airports may be closed on Sundays or holidays or on 
"Federal Fast Day" if consultative commissions so direct. Details of 
these general rules are found in the Aeronautical Information Publi- 
cation (AIP), Appendix C; and the rules particularly applicable at 
Zurich, in Appendix D. The curfew hours are such that long non-stop 
flights from the U.S. and Canada must leave in the early evening and 
arrive in Switzerland in early or mid morning after an all-night flight. 

5. Operational Restrictions 

While curfews abate noise during the period of curfew operation, 
unless the flight operations are cancelled, the noise is merely trans- 
ferred to other periods of the day. A series of operational procedures 
have been instituted to minimize this problem.—^ For example, at Zur- 
ich operational rules include noise abatement landing, take-off and 
climb procedures, special departure routes, minimum noise routes, 
minimum altitudes, arrival procedures, and restrictions on reverse 
thrust after landing. A preferential runway system is used up to 

23/ 

— 'See Appendix D for the procedures contained in the Swiss AIP for 
Zurich. 



9:00 p.m. , after which the inhabitants receive a rest while runway 
34 towards Germany Is used, or runway 16. A political decision was 
made which allowed only landings on Runway 14. Runway 16 is preferred 
for short flights. Aircraft producing more than 95 dB(A) cannot use 
Runway 34 at certain times. Appendix E is given as an example of a 
portion of the plethora of Instructions facing pilots on departures. 

Ground noise has been a particular problem in Switzerland. Swiss 
air has spent over 6.5 million, Sfr, on ground mufflers and silencing 
equipment. Additionally, there are strict time periods for engine 
run-ups and rules requiring the use of mufflers. Auxiliary power unit 
operation is limited to 60 minutes before scheduled departure and 20 
minutes after arrival. 

6. Noise Monitoring 

To ensure that the various procedures are being followed and to 
detect deviations from noise standards, the Swiss operate a sophisti- 
cated noise monitoring system and from the data generate several kinds 
of statistical reports. The reports are circulated to the carriers 
and to government and are also published in a slightly different form 
for public information. 

An example of this monitoring system at Zurich fellows. Nine 
microphones are placed at strategic locations as shown in the Zurich 
map, Chart 11. The average noise level of all movements of each type 
of aircraft is computed. A limit for a yiven aircraft type is then 
set using the average of the lowest 99X of the cases. Each of the 
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CHART 11 


Zurich -Airport 

Noise monitoring chart 
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nine monitors records on tape the noise of each aircraft which exceeds 
a preset level. The results are matched to the flight number and 
equipment of the flight involved and exclusions above the limit noted. 
Every excess over the limit is immediately called to the attention of 
the airline. A 4 dB tolerance factor is used to take care of varying 
flight conditions and no written explanations of such excesses are 
necessary. Excesses of 5 or more dB require a written explanation 
from the company. Table 4 displays the format of the averages for 
runway 28 at monitoring points 1 and 2 for a 22 month period ending 
December 1977. Table 5 is for Runway 34. 

Each month there is published and circulated to all airlines 
operating into Zurich a document showing the monitoring results. 

Each airline not only sees how its aircraft are performing, but 
also how each of its competitors are doing. Table 6 is a partial 
reproduction of one such report. The report to the public is con- 
siderably less detailed, containing only the dB(A) averages at 
certain points (Chart 12). 

While the system has its critics, it appears to have some posi- 
tive results. It was reported that one airline, on finding a par- 
ticular pilot was habitually exceeding the limits, removed him from 
flying into Zurich. 

7. Noise Zones - Land-Use Planning 

Current Swiss law covering noise zones and land-use planning 
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TABLE 6 



Results of APRIL 1978 NO. 144 

To all Airlines 
operating into Zurich Airport 


Noise limit excesses 


Gentlemen: 


Enclosed please find the results of the sound level measure- 
ments of the permanently installed noise monitoring equipment 
at Zurich Airport showing the excesses when taking-off. 


The limits in dB (A) read as follows: 


measuring points 

1 2 

3 

4 

5 

6 

7 

8 9 

daytime 

100 95 

ICO 

90 

90 

105 

100 

100 100 

night 


95 

86 

86 





Based on the measuring results will you please investigate - 
together with the responsible Pilots - why single flights of 
your Company have exceeded the limits and take the necessary 
steps in order to avoid similar incidents in the future. 


CIVIL AVIATION DEPARTMENT ZURICH 
Aircraft Noipe Abatement 

CtcWr 

E, Schurter 


cc: Federal Air Office 



106 - 


TABLE 6 (contd.) 


Mailer lag palate 


total 

1 

tlcrephoa loeattoa 

tlcrapUa ao. 

El 

laadlaga 

ora 

taka-off a 

lual Mg 
Oberhatll 

1 

2 

10 

41 

21 

3*125 

3*074 

Obcrglatt 

•She. 

Kiri 

3 

4 

5 

14 

$•290 

32 

16 

5*306 

16 

252 

34 

412 

664 

CUtlbrusj 

lallisellea 

6 

7 

34 

0 

n 

554 

554 

Klolea (sooth) 
Helen AS (north) 

1 

9 

21 

22 

10 

106 

828 

32 

0 

14 

0 

0 

Total 



S'6I3 


$•613 

11*226 


PCSfiSlMC ff AIRCRAFT EtEIILu THE AIKX 16 E£OUlR£i-TCTS . 2| f |6 { 


2. Ike folloving cccpaniet have mt exceeded the Malta: 


Ai<m$ 

TAff-OFFS 

Aiims 

TAKE-OFFS 

AC AIR CANADA 

18 

BE BEA 

26 

AR AEROULEAS AAGENTINAS 

9 

IP HART INAIR 

1 

AT ROYAL AIR KAR0C 

9 

OA OLYMPIC AIRIAYS 

62 

A 2 ALITALIA 

102 

OB AUSTRIAN AIRTRANSPORT 

10 

8A MIT. AIWAJS B0AC 

23 

01 SLOVAK 

2 

B0 BRITISH NIOLANO 


OK CSA 

26 

8S AIR EXECUTIVE / BUSY BEE 

1 

OS AIM 

120 

BX SRAXTAX 

25 

OX skyline ORABGEL 

2 

BY BR 1 TAKKI A AIRSAYS 

2 

PA PAN AN 

43 

CH CAL CARGO AIRLINES 

14 

PF SCHOLPP GN8H 

56 

CV CARCOLUX AIRLINES 

1 

PX PAKISTAN INI. AIRLINES 

2 

CY CYPRUS AIRIAYS 

10 

ON NONADS TRAV 

l 

OF CONDOR FLUGQIE8ST 

1 

RG VARIG 

IB 

OX SCAflAIR 

2 

SA SAA 

18 

DM BAERSX AIR 

1 

SB SEABOARD 

9 

El AER LIXCUS 

7 

Sf AIRCHARTER INI. S.kJ.k. 

1 

GA GARUOA IliDGlcSIAN AIRBAYS 

5 

SK SAS 

74 

GK LAKER AIRWAYS 

1 

SU AEROFLOT 

16 

IB I0ERIA 

54 

TK TURKISH AIRLINES 

34 

IR IRANAIR 

9 

IP TAP 

31 

If IRT. AIR BAHABAS 

6 

TR TRANSEUROPA 

I 

JR AIR YUGOSLAVIA 

1 

TU TUNIS AIR 

15 

JU JAT 

43 

TV TIA 

1 

XE KOREAN AIRLINES 

9 

VS SATA 

129 

XX TRARiSSRIOIAR AIRCARGO 

1 

IT NIGERIA A IRf ATS 

1 _ 

X8 AIR KALTA 

5 


1 *T40 

10 LOT 

8 



LY UAL 

12 



12 BULGARIA!! AIRLINES 

9 



BA BALE V 

a 

52 














































107 - 


TABLE 6 (contd.) 


3. CHART ff LIMIT TICCSSCS 


Ann int 



t.tsl 

tskc-effs 

total 

excuses 

la t 
if all 



a a a 

a a r 1 a g 

gall 


A III 1 ICS 



aaaber ef Halt excesses * 




flights 

n 

2 

3 

4 

$ 

D 

D 

XQ KENYA AIKXAYS 

II 

US 

50,00 

H 

I 

fl 

1 

4 

B 


Ti m 

3 

1 

33,33 

SS 

m 


1 

n 

B 


If INTERf LUG DOR 

3 

t 

33,33 

i 

- 

B 

• 

m 

B 


AV AYUJfCA 

4 

1 

25,00 

• 

• 

B 

1 

B 



a CAPITOL A1RSAYS 

4 

T 


. 

- 

t 

- 

Ei 



SC Bfi 1 T. A 1 SBAYS 

154 

144* 

9,08 

12 

2 

2 

- 

i 



SO SIA 

46 

4 

8,69 

1 

- 

2 

• 

i 

m 


10 LOT 

21 

2 

7,14 

2 


» 

• 


m 


MS EGYPTAII 

15 

1 

6,66 

1 

- 

• 

. 


m 


OA 8AM All 

47 

2 

4,25 

2 

- 

- 

• 




AT f (IMA 18 

31 

1 

V2 

1 

m 

« 

• 


m 


SO TAMM 

33 

1 

3,03 


1 


• 

e» 

♦ 


SI SABCNA 

S3 

1 

l,l« 

1 

. 

. 

• 

m 

•» 


88 BAUIR 

1(1 

3 

1,65 


- 

3 

- 

m 



KL MU 

95 

1 

1,05 


• 

• 

1 


• 


U LUFTHANSA 

354 

3 

0,64 


1 

- 

. 


- 


SR SlISSAIR 

2*384 

20 

0,M 

13 

• 

5 

2 

m 

• 


Af AIR FRANCE 

GECtRAL AVIAIIOK 
(If 8 only) 

airlines imiour 

EXCESSES 

160 

840 

1*140 

1 

0,55 

1 




m 



TOTAL 

5*613 

67+8* 

1,331 

39 

5 

19 

6 

6 

D 

II 


* LAe-eff Ilth eerc th»n or.t I lilt tKm 


• Note: no excesses at points 8 end 9. 


































TABLE 6 (contd.) 


70KICK AIRPORT O'M! V K6IS7EK0 EXCESSES APRIL 1971 


4 at a 

taka* 

•ff 

tlca 

flight na. 

MFMvh 

Rtat 

•1 

pi lata 

ATCC 



■ a a a 

« r 1 n 

f 9 • 1 ■ t a 

•alia lertla In 16(A) 

1 

D 

BB 

4 

n 

n 

01.04. 

in 

68-132 

DC- 9-34 


SO 



96 


* 

m 


EE 

S0-074 

B-707 


127 

m - 


96 


m 


02.04. 

Kl 

K-C19 

BAC-1 1 1 


37 

101 


• 


OB 



7112 

83-622 

0C-8-55 


146 

• 


97 


a* 

1 


2390 

tv-713 

6-7C7T 


132 

• 


9? 


«■ 


03.04. 

0723 

SS-970 

9C-9-51 


40 

101 





m 


0910 

AT-652 

OC— 9-51 


44 

101 

• 


a» 

• 

■» 


0923 

Bf-949 

WC-111 


S3 

ice 

a* 

i 

m 


m 


1032 

04-223 

0-727 


63 

101 


- - 1 

» 

m 

m 


1321 

01-7763 

0-7075 


97 

101 

m 


m 

• 

m 


1010 

SR-796 

OC-9-51 


49 


m 

■9 

m 

m 

• 


1S03 

SB-733 

0-737 


44 

701 

m 

m 

m 

m 


04.04. 

0321 

•3-114 

0-7C7F 


96 

101 


m 

• 


<* 


1346 

SB-792 

OC-9-51 


47 

101 

a» 

. 

- 

_ 



2140 

SB-346 

0C-9-33F 


44 

• 

m 

97 

• 

m 


05.04. 

0650 

SB-505 

OC-9-51 


41 

101 


• 

• 


• 

06.04. 

- 











07.91. 

0C50 

9B-505 

OC-9-51 


41 

101 

-* 

- 

- 

- 

• 

0i.04. 

- 











03.04. 

- 











10.04. 

0927 

K-349 

IAC-111 


35 

102 

m 

e» 

- 

- 

- 


2)09 

S0-032 

0-707F 


121 

- 

- 

97 

- 

- 

• 


2133 

B.-343 

8-747 


260 

• 

• 

» 

67 

m 

• 


214) 

EC-613 

•AC-Ill 


36 

• 

• 

97 

• 

IS 

• 

11.04. 

1413 

10-374 

TU-134 


41 

101 

• 

•» 

- 

• 

• 


1743 

BE-617 

TRIO. 


52 

lot 

• 

. 

• 

• 

• 

17.04. 

1CS4 

111-223 

6-727 


a 

101 

- 

• 

• 

• 

• 

13.04. 

0741 

Ct-503 

OC-S-33 


133 

• 

m 

102 

• 

• 

• 

14.C4. 

- 












• Note: no excesses at points 7, 8, and 9. 
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- 

- 

99 • 

- 

m 

wm 

16.04. 

0645 

SR-800 

CCC-51 


44 

101 

- 

- 

- 

- 

- 


0727 

SQ-033 

B-707F 


92 

. IC1 

- 

m 

- 

- 

- 


0827 

86-613 

TR 10.30 


55 

10) 

- 

- 

m 

- 

- 


1327 

KQ-615 

B-707F 


13C 

- 


101 

- 

91 

• 


1357 

MS-3772 

8-737 


52 

101 

- 

- 

- 

- ‘ 

- 


1504 

L0-372 

7U-134 


45 

103 

- 

- 

- 

- 

- 


1603 

SR-656 

OC-9-51 


45 

101 

- 

- 

- 

- 

- 


2132 

KO-715 

B-707S 


129 

- 

- . 

102 

39 

91 

- 

17.04. 

- 











18.04. 

0746 

K0— 114 

8-707S 


93 

- 

96 

- 

- 

. - 

- 


2133 

SR— 437 

OC-9-51 


46 

- 

- 

- 

87 

- 

- 

19.04. 

C911 

SC-949 

eAC-111 


35 

102 

- 


- 

- 

- 


1211 

BC-615 

TRIO.?. 


53 

102 

95 

- 


- 

- 


2125 

SR— 437 

OC-9-51 


43 

- 

- 

96 

- 

- 

- 


* Note: no excesses at points 7, 8. and 9. 
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1s found in the Air Navigation Law of 1973 as Amended In 1977 and 
1978, Each airport operator must establish and file a plan con- 
taining noise zones. The cantonal governments, the OFA, and, since 
1977, the Federal Office for the Protection of Environment have in- 
puts. The DFTCE establishes the noise limits for each zone, but 
there is a right of appeal. Once the plan is established the air- 
port operator cannot change it; and the plan is obligatory - not a 
guide line. 

Buildings can be constructed near the airport "if construction 
is compatible with the inconvenience cause by noise." The standards 
are prescribed by the DFTCE in consultation with the Department of 
Interior. Three zones have been established as follows: 

Zone A: 65NNI No buildings other than necessary air- 

port buildings adequately soundproofed. 
Reserved for agriculture (green belt), 
warehouses and military installations. 

Zone B: 55-65NNI Everything in A, plus "industrial and 

artisanal construction, soundproofed 
commercial buildings and offices, 
soundproofed lodgings for concierges." 

Zone C: 45-55NNI All uses in A and B, plus commercial 

buildings and offices, soundproofed 
dwellings. 

Modification of existing buildings is also covered. Below 
45NNI there is no restriction. To avoid the complication of what to 
do when a zone line cuts through a house or piece of property, the 
regulations provide that limits of zones may be drawn to follow 
lines of terrain, roads, waterways, forests and fields but should 
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not depart too greatly from established noise curves. 

Since control of building may limit the options of the owner of 
property as to its use and may decrease the value of his property, 
the right of indemnification is given. However, the property claim 
must be made within 5 years of publication of the zone plan. The 
property owner must prove loss of value equivalent to confiscation. 

Although efforts at zoning began in 1972, progress has been 
less than spectacular. First, the drawing of contours is a time 
consuming process. The law specified they should be drawn for the 
traffic and equipment which would be in existence 10 years from 
1975. Gross weights of aircraft, number of operations, direction 
of take-off by hours of the day and time of the year, and noise 
emission with the engines of the period are but some of the assump- 
tions involved. When the first Zurich project was completed, there 
was much negative comment, some of it surprising. A number of peo- 
ple perceived things quite differently when they found their prop- 
erty in a noise zone and hence restricted from building. Some of 
those whose property was very close to the zone line wanted to have 
the zone redrawn so they would be outside of the zone. They liked 
land-use planning until it hit their purse. At the time of this 
investigator's field trip, the Zurich land-use plan was still in 
litigation. Given the Swiss penchant for public referendums and 
the problems involved, one hesitiates to forecast the date for actual 
implementation. 
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8. Noise-Related Landing Charges 

At present there are no incentive noise-related landing charges 
in Switzerland. Currently, according to one knowledgeable authority, 
there is imbedded in the landing charge in Zurich an additional amount 
which produces money to purchase land for noise abatement purposes; 
however, it may not be used to purchase residences. One authority 
interviewed took the view that punitive landing charges are not allowed 
under Swiss law. However, the Swiss have been considering two dif- 
ferent incentive noise schemes. Under the first there would be 4 
categories of payments as follows: 


Noise Values 

Greater than 100 dB(A 

96 to 100 dB(A 

91 to 95 dB(A) 

Less than 90 <©( A) 


Landing Charge 

400 SFr 
200 
100 
0 


The above scheme has had the approval of the OFA but needs cantonal 

24/ 25/ 

approval. According to an ICAO document,-^' the Swiss second 

plan is to consider the French scheme in which five categories of 

t 

payments are developed from noise differentials above the Annex 16 
standard in varying amounts up to 27 EPNdB. 


24/ 

— Interview with Ueli Degele, Deputy Director, Zurich Airport. 
25/ 

-^'ICAO, Report on Measure Adopted or Planned to Deal with Noise 
Problems at Airports, Jan. 1979, p. 48. 
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9. Summary 

The Swiss experience again illustrates the difficulties which 
result from failing to address the noise problem in a timely fashion. 
Spurred on by an irate citizenry, the Swiss have made considerable 
progress in dealing with the noise problem. Land-use planning has 
been proposed and, although still in debate, has kept people from 
moving toward noise; and it also has encouraged the use of building 
insulation to decrease noise immissions at the recipient level. The 
Swiss adoption of: (1) Annex 16 Chapter 3, (2) phase out rules for 

non-Annex 16 aircraft, (3) curfews and (4) operational rules Indicate 
a wide range of antinoise activities. Further, the monitoring of 
noise emissions of each flight, and publication of the results to the 
airlines and the public, serves to keep the operating people alert to 
the necessity of taking all possible steps to hold aircraft noise to 
a minimum. 

The implications for airline managements and aircraft manufac- 
turers is clear. Swissair quite candidly pointed out that noise was 
the controlling factor in selecting the DC-9-80, notwithstanding a 
higher first cost, higher operating cost, and a larger capacity than 
was desired. Given the continued pressure for a tighter curfew, the 
possibility of landing charges related to noise, the possibility of 
relaxed curfews for Chapter 3 aircraft, the direction indictated for 
aircraft and engine designers is clear. Finally, the conflict inter- 
nationally between Switzerland and Germany over the take-off route 
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over the nearby German village of Hohentengen shows how serious some 
citizens view aircraft noise disturbance. 
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Chapter 8 

FEDERAL REPUBLIC OF GERMANY 

Early In Chapter 7 we noted that Switzerland had "one of the 
strictest set of noise rules In Europe or the world". Vying with 
Switzerland for top honors Is Germany. Airline operators questioned 
on the subject seen to think It Is a standoff between the two. How- 
ever, pilots sometimes, because the Issue of criminal prosecution 
for noise excesses has been raised (but not activated) In Germany, 
tend to give the nod to that country. As In Switzerland, the Impact 
of the noise regulations has been s»;f f 1c1ent to be a significant fac- 
tor In the equipment selection process of Germany's main Intematlon- 
la airline. Politically, noise Is a significant Issue. 

1. Government Noise Structure 

Although the Ministry of Transport In Bonn handles the federal 
civil air administration under numerous federal acts, the Lander 
(States) supervise the airports by overseeing private companies which 
operate the airports. Although there are 429 airports only about 40 
International and military come under the noise control zone laws. 
Because of Its Importance we will focus primarily on the Frankfurt 
Airport, the largest International airport In Germany. 

At the federal level, the Minister of Transport and the Minister 
of the Interior establish an Advisory Committee which hears proposals 
for noise regulations and new noise legislation. On this Committee, 
are representatives of science and technology, of airport operators, of 
airlines, of municipal organizations, of the Federal Association 
Against Noise, of airport commissions and of the "supreme state 
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authorltles". At the airport level, each airport with a noise zo.ie 
has a 15 member commission "for the protection from aircraft noise". 
This commission, appointed by the licensing authority. Is composed 
of representatives from: neighboring communities, the Federal Asso 
elation Against Aircraft Noise, aircraft operators, air traffic con- 
trol, airport operators and the "supreme Lander" (State) authority. 
Each of the large airports has by virtue of Federal Law a Fe der/il 
Noise Abatement Delegate who handles such things as noise violations 
turned up by the federally required monitoring system. Additionally 
a broad series of federal laws and regulations cover noise at the 
source, air traffic rules dealing with noise In a large number of 
operational situations, noise zones around airports, building require- 
ments to minimize Immlsslons, and landing charges. 

Actual admlnl strati on of laws and formulation of regulations are 
by each of the Lander. As an example, for Frankfurt It Is the office 
of the Hessian Minister for Economics and Technology In Wiesbaden 
which Issues curfew orders. 

2. Legal Basis of Noise Control 

The regulation of German air transport (Including noise) 

Is authorized at the federal level primarily by the Aeronautics Act 
and the Law on Protection Against Aircraft Noise of 1971, as amended. 
The latter. In addition to being the seminal legislation on a1~oort 
noise zoning, also amended the Aeronautics Act to Include protecting 
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the people from aircraft noise as one of its purposes. It also man- 
dated Federal Noise Monitoring and made airport operators, airline 
operators and pilots responsible for limiting unavoidable noise to a 
minimum. , 

A letter from the German Ministry of Transport in a response to 
a request from ECAC for information on German laws and regulations 
to mitigate aircraft noise lists the 20 examples reproduced in Table 7. 

It i. l ne Law for the Protection From Aircraft Noise which fur- 
nished authority to establish federal standards for construction In 
noise zones and provides compensation by the airport authority for 
(1) loss in value of property occasioned by building restrictions 
and (2) compensation for required soundproofing. The Federal Iimnis- 
sion Control Law, the Air Traffic Noise Control Law, the establish- 
ment of the Federal Environmental Agency, and the environmental pro- 
grams of the States are the further bases of noise control. 

3. Noise at the Source 

Under German law and regulation each aircraft must have an ap- 
proved noise certificate. By NOTAM II, number 65 in 1973 and number 
59 in 1976 the standard is that of Annex 16, as amended. As yet 
Annex 16, Chapter 3 has not been formally enacted into law. However, 
government authorities indicated that since the law stipulates that 
the latest state of the art must be employed and since the authorities 
are directed to minimize noise. Annex 16, Chapter 3 Is administratively 
in effect. In a similar vein, Lufthansa representatives Indicated 


or 
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TABLE 7 

German Laws & Regulations 
Dealing With Aircraft Noise 


1. Law on the Protection Against Aircraft Noise - Federal Law Gazette 
1, 30 March 1971 

2. Structural Sound Insulation Requirements - Sound Insulation Order- 
Federal Law Gazette I, 5 April 1974 

3. Federal Immission Control Act - Federal Law Gazette I, 2T March 1974 

4. Noise Reduction Regulation - Aeronautics Act, Art. 29 b (1) and (2) 

5. Prohibition of Supersonic Flights - Order on Rules of the Air- 
Federal Law Gazette I, 30 November 1975 

6. Noise Protection Zones - Law on the Protection Against Aircraft 
Noise, 30 March 1971 

7. Noise Limits For Jet Aircraft - NQTAM II - 65/73 of 8 June 1973, 
supplemented by NOTAM II - 59/76 of 8 June 1976 (Old Annex 16, 
Chapter II) 

8. Actual Technology - Aeronautics Act - Article 2 (1) No. 4 

9. Actual Technology - Order on the Licensing of Air Traffic - Article 
3, No. 2 b 

10. Noise Limits for Propeller Aircraft - NOTAM II - 47/75 of 17 July 
1975, NOTAM II - 99/77 (Summary of Noise Measurement Results) 

11. Noise Certification - NOTAM II -114/76 of 19 November 1976 

12. Rolling Take-offs - NOTAM I - 46/74 of 4 February 1974 

13. Noise Abatement Procedures For Approach and Take-off - NOTAM I - 
308/75 of 8 September 1975; Approach Procedures of Deutsche 
Lufthansa 

14. Minimum Safe Altitudes - Order on Rules of the Air - Article 6 

15. Time Restrictions for Propeller Aircraft Operations On Account of 
Noise - Federal Law Gazette I, 16 August 1976, NOTAM II - 7/7 
(Aircraft with Increased Noise Suppression), NOTAM II - 36/77 
(Designation of Aircraft) - Ministerial Circular - 30 August 1973 

16. Aircraft Noise Measurement Equipment - Aeronautics Act - Art. 19a, 
NOTAM I - 230/72 of 6 July 1972 (Regulations) 

17. Airport Authorization and Noise - Aeronautics Act - Art. 6 (2), 

Order on the Licensing of Air Traffic - Art. 52 (1) - This deals 
with extending runways and building new airports. 

18. Thrust reversal. Ground Run-up - Aeronautics Act - Art. 6 (2), 

AIP Germany - Part AGA-Z 

19. Night Flying Restrictions at Airports - Aeronautics Act - Art. 6 
(2;, AIP Germany - Part AGA-2 

20. Graduation of Landing Charges - NOTAM I - 334/75 and 55/76 and AIP 
Germany - Part FAL-3-1 
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that their policy Is to push for quieter aircraft with emission le- 
vels of Chapter 3 or better. 

Since 1973 no non-Annex 16 aircraft could be added to the German 
register. The earlier non-Annex certified aircraft by policy roust be 
removed from the register no later than 1 Jan, 1985. There Is no 
regulation concerning the phase out of Chapter 2 aircraft, primarily 
because no consensus has been reached In ICAO or ECAC. 

4. Curfews 

As has been previously noted, noise relief resulting from imple- 
mentation of Internationally agreed upon Annex 16 rules comes extremely 
slowly. In fact, it is argued thrt this Annex does little more than 
publicize the existing state of the art. For more current, urgent 
relief, curfews and operational restraints have been instigated. 

Appropriate ministries In the various German states have esta- 
blished curfews at Berlin, Bremen, Dusseldorf, Frankfurt, Koln-Bonn, 
Munich-Riem, Nurenburg and Stuttgart. Being tailored to the needs 
of the airport neighbors and the environmental conditions around the 
airport, the curfews vary In the periods covered and in the flexibil- 
ity allowed. Space does not permit a compilation of all the rules. 

At Frankfurt the curfew is from 10 p.m. to 6 a.m. , local time, but 
with a number of exceptions, some applicable to only "good airlines"; 
i.e., those with good records on the noise monitor. For example, a 
1978 curfew modification permits Annex 16 Chapter 2 airplanes and 
others "successfully practicing the noise-abating approach procedures 
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as per Nfl I dated Oct 9, 1975" to land between 0500 and 0600. 

Landings are permitted when Frankfurt Is used as an alternate airport. 
However, there are no take-off curfews for scheduled airlines oper- 
ating aircraft of over 5.7 tons gross weight. 

In general, the German authorities establish curfews and then 
provide areas of flexibility or exceptions, often after formal re- 
quest, for weather, technical or safety reasons. In most cases An- 
nex 16 Chapter 2 (latest version) aircraft receives benefits not 
accorded to non-Annex aircraft. 

5. Operational Restrictions 

Where aircraft noise Is a problem In daytime operations, 
the Germans attempt to move the noise away via aircraft routings and 
operational techniques. German operational rules are similar to 
those we found in other countries. Briefly, in addition to the usual 
noise abatement take-off and cl in* noise procedures, there are noise 
constrained instrument departures and minimum noise routes for de- 
parture and arrival. Also, there are rules relative to ground oper- 
ations such as reversing, ground run-up, and rolling take-off. 

6. Noise Monitoring 

The noise monitoring system consists of 16 microphones which 
are rotated among 27 monitoring locations. The system, probably 
partially because the strict standards stipulated and the fact that 
it operates under a mandate of statutory law (Aeronautics Act and 
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Law on protecting against aircraft noise) , has enhanced Germany's 
reputation of being "tough" on aircraft noise. The laws further 
specify how the noise measurements are to be made* and the distribu- 
tion of publicity concerning the results. 

For example, equivalent continuous sound levels (L.J, given 

eq 

in dB(A), are measured by a formula which combines the maximum sound 
level of noise and duration of noise for each passing aircraft. The 
period in which the sound level is 10 dB(A) below maximum is taken 
as the duration. To provide a base line, measurements are made for 
the six busiest months of the year, with different weighting formu- 
las being applied for the day period (0600 -2200) and night (2200- 
0600). 

The Noise Abatement Department of the airport operates the mon- 
itoring system and ’.ssembles and publishes the results to the air- 
lines, the airport authority, the federal licensing authority, the 
airport commission and other interested parties. The report, a por- 
tion of which is reproduced in Table 8, contains five categories of 
information as follows: 

(1) Part A. Type Level . The average noise level for each type of 
aircraft Is computed by sunmlng the L gq caused by the same type 

of aircraft and, after eliminating the quietest 5% and the 
noisiest 5%, dividing the result by the number of departures 
or approaches. 

(2) Part B. Fleet Noise Level and Rank Order of Fleet . A compilation 
is made of the fleet, noise level of each type of aircraft by 
Individual airline company. The results are then published .n 
rank order from the quietest to the noisiest. The results of 
several months are then set out In comparison with the current 
month. Additionally, listed for all to see is the rank order 

of the noisy companies. 
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(3) Part C. Meteorological Influences . Since airline operators often 
complain that meteoroiogtear conditions heavily Influence noise 
monitoring results, (high temperatures , low winds, high humidity). 
The report further breaks down the operations Into 6 different 
temperature, wind and humidity categories. Noise levels for 

the categores are Identified. 

(4) Part D. Excesses . Noise which exceeds the standard allowed for 
a given type of aircraft by 4 dB(A) or more is considered to be 
avoidable. Each such excess is identified on the table by time, 
date, carrier and flight number, amount of noise and weather 
category involved. The companies are notified and an explanation 
required. 

Properly operated, the German noise monitoring system Is not 
without advantages to the operator, the government authorities, and 
the public. It may be a protection for the pilot and airline company 
in cases where irresponsible or faulty complaints are made. The 
first step in relation to a complaint is to check the monitor for 
the record of the flight. If the monitor shows the flight well with- 
in the limits, the authorities do not bother the airline with the 
matter and give the complainant little attention. When a politically 
or financially important person complains about aircraft noise around 
his area, a complaint which elsewhere might bring about special treat- 
ment for the VIP, the head of the Noise Abatement Division may re- 
spond by advising that his department will be happy to monitor the 
noise for several months in the noisiest location picked by the com- 
plainer. The VIP picks the spot; the test goes on and may well show 
a satisfactory noise level. When the VIP receives the response that 
the noise level was satisfactory, he may not be satisfied. However, 
if he still finds fault after being reminded that the test was 
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TABLE 8 

FRANKFURT NOISE REPORT 
August 1978 


Flughafen 
Frankfurt Main AG 


2 Letter Airline Code 


AC Air Canada 

AX Air Ceylon 

AT Air F ranee 

AH Air Algeria 

AS Air India 

AT Royal Air Maroc 

AV AVXANCA 

AY Finnair 

AS Alitalia 

AR Aerolineaa Argentina* 

AM Aero Mexico 

AO AVXACO (E) 

■A British Airways 

BO British Midland Airways 

BE British Airways 

BR British Caledonian Airways 

BU Braathens Sate (N) 

BV Bavaria Cernanalr GmbH 

BX Spantax (E) 

BN British West Indian 

Airways Ltd. 

CL Capitol International 

Airways (USA) 

CP Canadian Pacific Airlines 

OA DAN AIR SERVICES (OP) 

OP Condor Flugdienst GmbH 

DM Maerskair 


EX Aer Lingua (XRL) 
ET Ethiopian Airlines 


FF XAS - International 

Aviation Service (USA) 
FG API ANA Afghan Airlines 
FT Flying Tiger (USA) 


GA Indonesian Airways 
Gr German Cargo Service 
GHtbH (D) 


HF Hapag Lloyd (0) 

XA Xragi Airways 

XB Iberia (X) 

IH Xtavla 

XR Iran National Air Lines 

XG All sard a (I) 

IW Air Bahama. 


JJ Avlo Genex (YU) 

JK Trabajos Aereos (E) 

JL Japan Air Lines 

JM Air Jamaica 

JP Xnex Adrla Airways (YD) 

ju Jugoslovenshi Aero Transport 

JR Jugair 


XL 

RQnlgl. Niederl. 

LVG 

KM 

Air Malta 


FQ 

Kenya Airways (EAR) 

XT 

British Airtours 

(GB) 

XU 

Kuwait Airways 


XR 

Karsir-Oy (SF) 



ORIGINAL PAGE L 
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TABLE 8 (continued) 


Ruqhafen 
WinkfurtMain A(j 


LA 

LAN-CHILE Fluqlinlen 

RA 

South African Airways (XA) 

LH 

Deutsche Lufthansa (D) 

SB 

Seaboard world Airlines (USA) 

LO 

Point sche Fluglienen LOT 

SO 

Sudan Airways 

LT 

LTU LufttransFort 

SF 

SAFAS (F) 


Unternehmen 

SF 

Scandinavian Airlines 

LY 

EL-AL Israel Airlines 


System 

LX 

Bulgarische Luftllnlen 

SN 

Sabena (B) 


Balkan 

so 

Singapore Airlines 

LN 

Libyan Arab Airlines 

SR 

Swissair 


SU 

Aeroflot (SU) 



sv 

Saudi Arabian Airlines 


HA 

Malev (H) 



HE 

Middle East Airlines (RL) 



HS 

Egypt Air 

TG 

Thai International 

m 

Sterling Airways (DK) 


Turkish Airlines 

ND 

Nordair (CON) 

TL 

Trans Mediterranean 
Airways (RL) 

OA 

Olympic Airways (GR) 

TP 

Transportes Aeros 

OK 

CeskoslovenskS Aerolinie 


Portuguese* 

OH 

Monarch Air Lines (GR) 

TO 

Tunis Air (TN) 

OS 

Austrian Airlines (A) 

TV 

Trans International 

OV 

Overseas National Airways 


Airlines (USA) 


(USA) 

TW 

Trans World Airlines (USA) 



TR 

Transeuropa (P) 


PA 

Pan American world 

us 

USAF - United States 


Airways (USA) 


Air Force 

PK 

Pakistan International 
Airlines 



PR 

Philippine Airlines 



PV 

Eastern Provincial (CDF) 

VA 

VIASA (YV) 


QF 

Qantas (AUS) 


OS 

African Safari Airways (EAK) 


Q> 

Zambia Airways HD 

ward Air (CON) 


wo 

World Airways (USA) 


RD Airlift International (USA) 
RG VARIG Airlines (BR) 

RJ Royal Jordanian Airlines 

RO TAROM (R) 
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NOISE REPORT 
APPROACHES ON RWY 25 


707/720 


A Type Level 


M7 

CAPWD JUI 



or m SAME TYPE or A/C 

AVCRACE 



WEAEUEEP 

NOISE LEVEL 

85 


OWING COMPARAELE 

(T m LEVEL) 


HEATna CONDITIONS 

cr 

EBUU 


B Fleet Noise Level and Rank Order of Fleet 



| • OMpulti balov or within tb> tyy* tml 

? 
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TABLE 8 (continued) 


Hughafen 
Ewwurt Main A(a 


C Meteorological Influences til, «oi4oo q» 5902200 



Mick ar Tib amra 

WIND 

nr 

TMOANtt 

rm uvkl 
Basse on 
t h AmoAcns 

anoon 

< 30* 

< 5 knots 

> 25 °C 

- 

212 

30-901 

< S knots 

< 25 °C 

85 

811* 

30-90* 

< S knots 

> 25 °C 

83 

812 

30-90* 

> S knots 

< 25 °C 

88 

831 

> 90* 

< 5 knots 

< 25 °C 

88 

911 

> 90* 

> 5 knots 

< 25 °C 

88 

931 


* The rank ordtr ubU ikaa in part B ia Baa ad an thia oa f fory 


D Excesses adgu «t i»7e 


DMT 

«ra 

man mb 

•BISK 

da (a> 

MBMrtt* 

earnout 

rm 

■tom. 


1 

2 

3 

4 

BHh 

K 

7 

13. 

08.57 

BA 3611 

89 

811 

MU 


18. 

08.39 

P* 0763 

89 

811 



25. 

15.22 

OB 7663 

92 

831 



28. 

16.54 

NS 0787 

89 

811 

1 


29. 

14.09 

BO 0717 

89 

811 

85 


31. 

12.32 

LY 0357 

92 

931 

88 








707/720 


Appraactni exceeding tha typo laval of tha eorre a po nd lnq ana the*' ca t egory By awa 
than J data) caaead avoidable nolao. BmptloM era oaaoa of ■ i rpmc y and apseUl 
arc advices. Thay should Bo reported lanedlatly . 
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TABLE 8 (continued) 



NOISE REPORT 
APPROACHES ON RWY 25 


A -300 


A Type Level 


A ***** U 



•M 

C'tOSSD M 



or tint iAKt run or a/c 

A •‘BACK 



MULtUMSa 

N. TIX tXVBL 



DUAIHC CnuTMU'.aUE 

(TV.* UCVBM 

77 


NEATggA CONDKIOM 

or 

i i 

M(A) 



B Fleet Noise Level and Rank Order of Fleet 
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TABLE 8 (continued) 



D Excesses a*»u«* 



loo k 1 


•ppnaafe •• NCNdlng tha tyya 1ml •( tlw wcf U f oa ilin mmi'M MUywy fcy an 
than 3 d»(A) eauaad wtUiblt no 1m. taNftisM m cim af — c y mcy and nwUl 


MC advicaa. Thay akould bt rayortad iaadlatlf. 




















conducted at the spot he specified, he Is likely to get no cooperation 
from any other authority he approaches because the facts are against 
him. 

Of course, the system Is not perfect. A number of excesses upon 
Investigation are found to be justified. For example, the excess can 
be due to following a routing specified by departure control, 
or to a very heavy airplane on a hot day with high humidity and 
little wind, or even because of angle of bank and existing cloud cover. 
While the writer was examining the system, a bell sounded and a red 
light Indicating an excess came on. However, no airplanes were taking 
off; Instead, a teenager was riding his motorcycle In a field close to 
the monitoring microphone. 

6.1 Sanctions . Although the Frankfurt system results In very 
close observation of all operations, the rumors of fines, jail sen- 
tences, and license revocations for excesses, do not appear to be 
based on fact. Although criminal prosecution with a 5,000 DM fine 
and license withdrawal are authorized under certain cases of airway 
traffic control violations (which could Involve a noise routing), 
apparently the Frankfurt authorities so far have had sufficient suc- 
cess with cajoling and "friendly persuasion" that further action was 
unnecessary.^ In Frankfurt, there Is good cooperation between ATC, 


26/ 

— - The situation In Dusseldorf was reported to be not as harmonious. 
Bad feeling was engendered when a lawyer Involved In administra- 
tion attempted to exact punishment. 
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th« noise authorities, and the alrlints. However, the Individual 
companies have taken what amounts to disciplinary action egalnst 
pilots who have had repeated noise excesses. One such action Involves 
removing pilots from schedules Into Frankfurt and requiring further 
training on noise abatement procedures. 

Although the government authorities went to some lengths to 
maintain that using the monitoring system as a policeman or as an 
enforcement tool was not their purpose, nevertheless, when the writer 
was In Copenhagen, the head of the Scandanavlan Pilots Association 
Indicated he was very glad to have that Information because he was 
leaving the next day for Germany to represent a pilot who was In 
trouble on a noise problem. 

The results of the noise monitoring are used In connection with 
requests for exceptions to the curfew. To carrier A with a good 
record the answer would be yes; to carrier B with a poor record the 
answer would be no. 

7. Noise-Related Landing Charge s 

Germany has experimented In a modest way with noise-related 
landing charges for International airports. Initially In 1976 there 
was established as a part of the landing cnarge related to gross 
weight a surcharge of 5-percent for non-Annex 16/FAR 36 aircraft. 

The resulting cost differential was so small that the objective of 
giving an Incentive to utilize quieter aircraft was not met. The 
rate was Increased In 1977. In November 1978 the charges were 
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increased a second time. This time to a surcharge of 5* for Annex 
16 compliant aircraft and 14* for non-certified aircraft. Again, 
the authorities consider the new charges inadequate to serve as an 
incentive to substitute a quieter airplane. Little interest has 
been expressed in further experimentation in rates. 

8. Land-Use Planning - Law on Protection Against Aircraft Noise 
Germany early recognized that the ability of individuals 
or companies to construct dwellings, schools, hospitals and business 
offices or plants, absent a concern for noise, vitiated the benefits 
laboriously and expensively acquired through noise at the source 
rules. The convenience of living or working near an airport, and 
the commercial value for businesses located near an airport, provides 
incentives to move close to an airport and then subsequently com- 
plain about noise. Shortly after the introduction of the jets, agi- 
tation and planning began to force the enactment of laws which would 
(1) prevent people from moving toward the noise, (2) provide con- 
struction standards which would control immissions, and (3) provide 
some compensation for insulation where It was required by the govern- 
ment. 

In 1971 after ten years of effort, a major piece of federal le- 
gislation, the Law on Protection Against Aircraft Noise.was enacted. 
From this law, as well as the Federal Iimiission Control Law, the Air 
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Traffic Control Noise Law, and the establ Is hment of the Federal En- 
vironmental Agency, much was expected. These laws were supplemented 
by various environmental programs of the several states. Since noise 
sources and affected areas are located predominately in populated 
areas, a great deal of cooperative effort has to be made by the re- 
gional and urban planning authorities. As one gets closer to zoning 
at the urban level, the conflict between the desire for profit made 
by building multi-unit housing vs. restrictions imposed by zoning 
becomes evident. Many in the ownership class lose their zeal for 
quiet when it hits their pocketbook. It is not surprising that real- 
tors and developers are active in town councils to "assist with pro- 
per zoning and building codes". 

8.1 Noise Protection Zones . Although there are over 400 air- 
ports In Germany, the Law on Protection Against Airport Noise, in 
setting up noise protection zones (NPZ), mandates their establishment 
for just two categories of airports: (1) international airports pro- 

viding scheduled air transportation; and (2) military airfields with 
jet operations. The NPZ is defined by the area outside of the air- 
port in which the equivalent constant sound level exceeds 67 dB(A). 

At each airport the NPZ is divided into two Protection Areas. In 
Protection Area 1 , the noisiest area, the sound level exceeds 75 dB(A). 
Protection Area 2 covers the sound between 75 dB(A)A and 67 dB(A). 
Different restrictions and different compensation are accorded in 
each area. 
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The establishment of the NPZ for commercial airports Is a joint 
function of the Federal Minister of Transport and the Federal Mini- 
ster of the Interior. Military airport NPZs require coordination of 
the Minister of Defence and the Bundesrat. Maps of the two areas 
are published for everyone to see. To provide for up-to-date Infor- 
mation the initial zone determination was 10 years in the future and 
there must be an update every 5 years or when the sound level In- 
creases by 4 dB(A), (a doubling of the energy) whichever comes first. 

8.2 Construction Prohibitions . Having determined the extent 
of the NPZs and their standards, the act proceeds to outline the 
construction prohibitions applicable to each area. Specifically 

no hospitals, old-age homes, convalescent homes, schools or similar 
institutions may be built in an NPZ subject to the provision that a 
state may make exceptions in the public interest. No housing is 
permitted in area one. However, there are exceptions such as con- 
struction approved before the act was passed, barracks for the armed 
forces, housing authorized by a special public law, and housing for 
owners and managers of "works". 

8.3 Sound Insulation . The Federal Government is empowered by 
the Law on Protection Against Aircraft Noise (Art. 6 and Art. 7) to 
determine with the concurrence of the Bundesrat the requirements for 
sound insulation in such buildings as are permitted in the NPZ. 

8.4 Compensation for Prohibition on Building . (Art. 8) Where 
a construction permit is denied or cancelled and the value of the 
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real estate thereby reduced , the owner can claim reasonable monetary 
compensation. He can also claim compensation if he made preparations 
for building on the assumption that his current permission would con- 
tinue. 

8.5 Compensation for Expenditures for Sound Insulation . Owners 
of property In Area 1 (the noisiest Area) and owners of buildings 
permitted by exceptions may be recompensed for expenditures on sound- 
proofing provided claims are made within five years of the establish- 
ment of the zone. The law limits compensation to 100 CM per square 
meter of living area. However, in recognition of spiralling costs 
the Government, with the concurrence of the Bundesrat, may increase 
this amount. The obligation to pay the amounts rest with the oper- 
ator of the airport who in turn expects to obtain the funds through 
landing charges. 

8.6 Implementation and Problems . As is almost universal ex- 
perience where popular government is vogue, the implementation of a 
law which includes Federal, State and local jurisdictions and which 

involves conflicts between various categories of individuals, is very 
slow. It was five years after the Noise Protection Law was passed 
before the noise contours for Frankfurt were established. Because 
results were unsatisfactory to some, they sought changes in the con- 
tours. For example, unlike the Swiss arrangement where a contour 
may follow property lines or roads, the German contour may go right 
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through the middle of a house or apartment thus Including the pro- 
perty In the zone. By so doing It may prevent an owner from building 
at all, but entitle him to Insulation payments. Or, in the outer 
area his building may miss the boundary by 1 foot whereas otherwise 
he might be entitled to considerable noise insulation payments. Ap- 
peals of this nature have delayed implementation. By the time the 
contours can be agreed upon it is time for the 5 year update. 

Critics of the legislation point out the failure to exclude all 
housing from Area 2. Under the law housing may still approach the 
airport environs and, if noise decreases, may come still closer. A 
representative of the Ministry of the Interior recommends that housing 

should be excluded up to 62 Others think the area for re- 

eq 

imbursement too small. It is reported that at Dusseldorf the author- 
ities pay for insulation in Area 2 though not required to do so. 

9. Summary - Impact of Noise Rules on Carriers and Manufacturers 
The noise caused by jet aircraft has generated heavy pres- 
sure on the government and on the airlines to bring this type of 
noise under control. With respect to noise at the source, the govern- 
ment adopted Annex 16 Chapter 2 and administratively applies Chapter 
3- It further has banned any additions of non-Annex aircraft to its 

— ' ^Dr. A.O. Vogel, Federal Ministry of the Interior, "Germany’s Air- 
craft Noise Act in Practice", Airport Forum , Vol. 6, 1975, p. 47. 



-138- 


register and Is forcing existing non-Annex planes to be retrofitted 
or be removed from the register. For Immediate relief the Govern- 
ment has for each type of aircraft set noise limits which are care- 
fully monitored and the results publicized. A series of curfews 
have been established with increasing flexibility for Chapter 2 and 
Chapter 3 aircraft. 

In the area of long range planning. Germany has enacted at the 
Federal Level a land use planning law based initially on a 10 year 
forecast of noise exposure and subject to revision every five years. 
Supplementary actions are taken by the states and municipalities. 

The subjective nature of noise annoyance and the political and eco- 
nomic trade-offs involved make implementation of land use planning 
very difficult. When the authorities find that some cities complain 
more than others for a given level of noise, or when they find that 
people of affluence complain at noise levels which do not cause the 
poor to complain, the decision on where to draw the line is a problem. 

Frankfurt, the main international airport in Germany, has a 
natural advantage of being surrounded on several sides by forests. 

Its major problem is the nearby town of Offenbach (100,000 pop.). 

Th'» Mayor of Offenbach happens to be head of the Frankfurt Noise Com- 
mission. However, the commission seems to be working relatively har- 
moniously. For example, the Mayor of Offenbach advised that he would 
vote for a test of the quiet Airbus during curfew hours. The air- 
craft would, of course, fly over his tcwn in the course of determining 
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whether a relaxation of the curfew for this plane was In order. 

Since a good deal of time of Lufthansa officials Is taken up 
fighting noise constraints. It Is not surprising that they constantly 
press for quieter aircraft. Lufthansa authorities Indicated some 
unhappiness with the lack of zeal which American manufacturers employed 
in pursuing the noise problem. Lufthansa representatives pointed out 
that they contributed to 747 development by demanding a noise guaran- 
tee for a specific mission, namely New York to Frankfurt. They em- 
phasized that noise was a definite factor In making equipment deci- 
sions. Although Lufthansa demanded and received a noise guarantee 
on the 737, complaints about noise emissions were received. Re- 
sponding to these complaints, and anticipating further tightening 
of noise rules, Lufthansa in its most recent order replaced all its 
737s with the later advanced 737-200S equipped with extra noise ab- 
sorbing materials and a "mixer" to reduce aircraft noise. In de- 
ciding to purchase the A- 300 and subsequently the Airbus 310, Luft- 
hansa was favorably Influenced by noise monitoring results shown for 
the A- 300. The head of the Frankfurt Noise Monitoring Department, 
in commenting on the noise levels of the various types of planes 
using Frankfurt, noted that the A- 300 "is the quietest plane we 
have".. ."splendid noise character1$t1cs"..."the noise is sometimes 
so low that officially we cannot measure It." 

When government and airline representatives were asked for a 
prognostication, the general response was that In the past 6 years. 
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because of the reduction In total operations occasioned by the use 
of larger capacity aircraft employing quieter engines, not only has 
the Increase in noise been arrested but there has been some small 
diminution in total noise levels. The combination of the implemen- 
tation of land-use planning and phasing out of non-Annex aircraft 
suggest a further but slow Improvement. However, because of politi- 
cal pressure from inhabitants who are reluctant to give up any gains 
they already have, those interviewed concluded there was no chance 
of reaching a curfew- free Germany, but some chance of selective re- 
laxation of curfews for Chapter 3 aircraft. Given the extensive 
investment in Chapter 2 aircraft, Lufthansa does not favor a manda- 
tory early phase-out of Chapter 2 aircraft but hopes that manufac- 
turers will develop modifications to bring such aircraft into com- 
pliance with Chapter 3 requirements. 
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Chapter 9 

SWEDEN 

The Scandinavian country of Sweden has a population of eight 
million of whom one and one-half million live In the capital city, 
Stockholm. Despite the fact that Its new International airport, 
called Arlanda, was placed 20 miles from the city in a country envi- 
ronment where there were a very few homes, with the conviction that 
there would be no noise problem, noise problems have arisen. The 
domestic Stockholm Airport, called Bromma, located In a heavily pop- 
ulated area only 4 miles from the central business district, has de- 
veloped such serious noise problems with the advent of jets that all 
jets except for a limited F-28 operation have been banned. Further, 
political battles at the local and national level have raged over 
the closing of Bromma for noise reasons. The matter has also reached 
the highest court in the land. Finally noise regulations have Influ- 
enced both Scandinavian Airlines (SAS) and Its domestic affiliate 
Linjeflyg (LIM) In their equipment acquisition programs. Since Stock- 
holm is the largest and most Important city In Sweden, has a severe 
noise problem, and Is the headquarters of SAS and IIN, we concentrate 
on aircraft noise constraints in the Swedish capital. 

1 . Government Structure 

Sweden is governed by a unicameral parliament, the Riksdag 
which Is established by the Constitution. The Government is led by a 
Prime Minister and is administered by 12 ministries or departments. 
Since Sweden is a unitary and not a federal state, all laws are made 
at the national level. County and munlnclpal governments implement 
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the decisions of the departments. To a certain extent the county 
and local governments can make local regulations dealing with 
health, air pollution and noise, but the national law can super- 
cede. Given the absence of state levels and the supremacy of na- 
tional law, it would appear at first blush that Sweden would have 
an easier time handling aircraft noise problems than countries with 
multiple levels of government. However, such is not the case. 

For one thing, the Government has not enacted a National Noise 
Law but has done such things as recommend insulation and that houses 
should not be built near Arlanda. Sweden's Environmental Protection 
Agency is entering the field of aircraft noise control, but a provi- 
sion in the Aviation Act giving the Board of Civil Aviation the 
right to alleviate noise around the airport (so long as it is con- 
sistent with Annex 16) limits the EPA's powers. A National Build- 
ing Act deals in a limited way with housing around airports and a 
new building and planning law is under consideration. 

Sweden's Public Health Act deals with emissions in such a lim- 
ited way that the 1976 noise report of the Traffic Noise Committee 
recommended amending the act to provide more detailed coverage. 
Stockholm itself has a Health and Environment Department which has 
been endeavoring, so far unsuccessfully, to close the Bromma Air- 
port as a health hazard. However, on top of this department is a 
political committee which has been active in the matter of Bromma. 
Finally, the Bromma matter has been before the courts and Parlia- 
ment at the same time. 
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As In the U.S. * under Swedish law the airport operator Is re- 
sponsible for noise originating on the airport or In the takeoff 
or landing process. Since the Civil Aviation Administration owns 
the airports by way of a concession It Is casting about for ways to 
pay for such costs as Insulation through charges on passengers or 
landing fees. 

Generally speaking, the Scandinavian countries of Denmark, 
Norway and Sweden work jointly with ICAO In the handling of certi- 
fication and navigation matters. Each government owns a substan- 
tial share of the Scandinavian Airlines System (SAS). In Sweden 
the major airports are owned by the National Government. 

2. Noise at the Source 

In an amendment to the Air Law of 1957, Parliament re- 
quired each aircraft to have an environmental certificate. In Im- 
plementing the portion of the certificate dealing with aircraft 
noise, Swedish Civil Air Regulations have adopted ICAO Annex 16, 
Third Edition, October 1978. To prevent the spread of noise by 
the purchase or lease of previously built non-Annex aircraft, no 
such aircraft have been permitted Swedish registration since 
June 30, 1979. Limited exceptions are permitted to replace a de- 
stroyed aircraft and to permit temporary operation of non-Annex 
aircraft pending an early agreed upon retrofit. No regulations 
exist to phase out non-Annex 16 aircraft, but there Is a proposal 
to fix the year at 1988. There appear to be no discussions on 
eventually limiting the acquisition of new Chapter 2 aircraft. 
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An absolute ban exists on supersonic civil flights. Some years ago 
SAS determined for noise reasons to buy only FAR 36 aircraft. How- 
ever, when one type of aircraft failed to meet FAR 36, SAS managed 
to have It certified to Annex 16 which had two advantages. One, 

SAS could say to the public, "We comply with International noise 
regulations." Two, compliance with Annex 16 enabled the company to 
qualify for lower landing charges In Frankfurt where noise-related 
landing charges were In effect. 

3. Curfews 

Despite complaints about aircraft noise by Inhabitants In 
the growing new town of Marsta (most of the Inhaoltants moved In 
during and after the construction of Arlanda), the airport has no 
curfew. The only concession to noise complaints Is the establish- 
ment of departure and arrival routes to take noise Into account. 

The noise situation at Bromma Is treated In more detail later. 
However, at Bromma there Is a 10:00 PM to 6:00 AM curfew on a 
scheduled basis. However, a bit of flexibility Is provided by per- 
mitting late departures from the gate up to 10:27 PM If the air- 
craft are Annex 16 certificated. Similarly, late arrivals are 
permitted If they are within 20 miles of the airport by 10:55 PM. 
Finally, at the time of the survey, except for the F-28, all jets 
were banned from Browna. 

4 . Operational Restrictions 

Except for the departure and arrival routes at Arlanda 
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and the takeoff and climb procedures at Bronma there are few opera- 
tional constraints. Training flights are severely restricted at 
Bromna. At Gfiteborg, Sweden's second largest city, we have an ex- 
ample of operational constraints being applied at a new airport. 

The old close-in (6 mile) airport at Torsi anda was determined to be 
unsuitable for expansion due to noise and obstructions. After a 
number of studies a new airport was built 12 miles away ti 
Landvetter. However, environmentalists' complaints at >;he new air- 
port led to the establishment of approach procedures to abate nolsr. 
Although the airport Is substantially larger than Torslanda and 
contains fewer obstructions, the location of the VOR and the con- 
sequent maneuvering to follow the no1s<i procedures has caused pilots 
to dislike flying approaches to the airport. 

5. Land-Use Planning 

When Arlanda was being planned In 1959 the Conmlttee on 
Airport Noise established a "Critical Noise Zone" In which no 
buildings were to be erected. Although the Government stated that 
housing would be prohibited In the zone, it did not pass a law. 
Implementation was left to the local authorities who failed to fol- 
low through. By 1967 a new town, Marsta, had been bui‘: w , coinci- 
dent with the airport construction, In the critical zone. This 
situation prompted the Regional Planning Office of Stockholm County 
Council to make an Investigation of the noise at Arlanda. The In- 
vestigation Included predicting noise exposure for 1985 and the 
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year 2000. Representatives from the County of Stockholm, comnunl- 
ties, railroad companies, etc. have been working together on a 
zoning system for planning under the 1969 Environment Protection 
Act and Its successor. The results, published In 1976, recommended 
calling for guidelines. They ha/e not been accepted by the Swedish 
government. 

Thus Arlanda Is one more example of an airport built on the 
assumption that since at the time of planning there was no noise 
problem In Its sparsely Inhabited area, the area would remain 
sparsely populated merely because of National Government guidelines 
for airport planning. As elsewhere, absent mandatory zoning, the 
expected quiet failed to materialize because of the connerclal and 
convenience advantage of locating near an airport. 

We have also pointed out that even the new airport at GSteborg 
has developed noise problems. Complaints from Inhabitants of a 
small nearby village resulted In modifications of approach routes, 
but this has been fallowed by pilot complaints about the difficul- 
ties of executing maneuvers required to fol'ow noise abatement 
patterns. 

Generally speaking, noise control around airports belongs to 
the local health and building departments. The Environmental Pro- 
tection Act prescribes that serious environmental complaints should 
be examined by the Special Concession Board of Environmental Pro- 
tection. Although a noise c^imlttee has suggested establishing 
noise zones using yet another noise unit, the FBN (said to be 
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approximately the same as Ldn. Parliament has taken no action. An 
Expropriation Act permits the acquisition of land or rights In land 
to further public transport. 

6. The Efforts To Close Bromma 

Since Bromma is only a few minutes from central Stockholm 
and is served by frequent low cost public transit, efforts to close 
the entire airport for noise reasons has r.jt been popular with air- 
line companies (SAS and LIN have their corporate headquarters 

there) or business and pleasure travelers. The airport has more 

\ 

traffic than Arlanda, including general aviation, and has some 
shielding by hills at the edge ot the airport and by hangars and 
terminal buildings. Takeoffs are the source of the noise problem. 
One recent study showed 83,000 people adversely affected by noise. 
Some houses are little more than 750 feet from a runway where 
noise in excess of 100 dB is frequently experienced. 

For about 15 years there has been a running battle between en- 
vironmentalists and commercial Interests over noise regulations for 
Bromna. The environmentalists have been close to succes in closing 
the airport, thus causing domestic passengers to travel to Arlanda 
by the more inconvenient and more costly limousine or taxi. How- 
ever, partially as a result of a two-volume study. Parliament, in 
1977, after calculating the economic cost of closing the airport 
and upon finding that to reduce the noise level to that desired 
would logically Involve banning cars and trucks as well, decided 
to keep Bromna open for non- jet comnercial and general aviation 
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while the airport received Improvements. LIN was to go to Arlanda 
by 1979 while the airport modifications were made and come back 
later. 

LIN, of course, did not wish to move its short-haul jets to 
far-away Arlanda and sued in the "Chamber Court" asking that its 
jet F-28s not be declared a "sanitary nuisance" and thereby be 
required to leave Bromma in January 1979. However, since the nec- 
essary arrangements could not be made, the court on appeal extended 
the period to the end of 1980. Later, on July 13, 1979, the tri- 
bunal handling environmental matters, the Koncessionsnamnden, per- 
mitted the airport to stay open for domestic commercial and general 
aviation under the following conditions: (1) that the Fokker 
F-28-4000 be banned no later than 30 June 1961; (2) noise from other 

aircraft must be 9dB(A) less than the F-28; and (3) that the equiva- 

lent noise level around the airport must not exceed FBN (approxi- 
mately the same as Ldn) 55 and dB(A) 65. This latter is such a 
strict condition that the airport is appealing this facet of the 

decision. Thus, efforts continue to be made to keep Bromma open for 

some domestic traffic until the expected arrival of quieter planes 
in the 1980's. 

7. Noise Monitoring 

Unlike a number of the countries previously surveyed, 
Sweden makes little use of noise monitoring. Arlanda has a unit for 
test purposes only. The county administration for the Gdteborg 
Landvetter Airport has prescribed a noise and radar monitoring 
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system for this airport. 

8. Noise-Related Landing Charges 

No special noise-related landing charges have been Imposed In 
Sweden. A Noise Committee which presents proposals to the Swedish 
Government does exist. It has suggested that such charges be 
considered. 

9. Impact of Noise Regulations 

As we have seen elsewhere, the arrival of the jets trig- 
gered the critical noise problem. At Stockholm initially it was the 
Caravelle, particularly the Caravelle III, which generated pressure 
to control noise at the source or close the airport. When Arlanda 
was being built, it was proposed to move all jets there since there 
would "never be a noise problem there." Because of its noise and 
because of the runway lengths required, the DC-8 could not land at 
Bromma anyway. Thus, SAS and LIN looked forward to the DC-9-21 as 
a means of getting back to Bromma. LIN contracted for the DC-9 but 
when the public did not like the noise from a simulated test, the 
company was forced to cancel the DC-9 contract. The Fokker F-28 
was the next candidate. Although it was somewhat quieter, the F-28 
still did not meet the desired standards. Nevertheless, primarily 
because of the lack of alternatives, the authorities reluctantly 
authorized its use at Bromma. Later Parliament ordered all jets out 
of B'TWina pending airport Improvements and, hopefully, modifications 
to the F-28 which would reduce its noise emissions. As previously 
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Indicated, the aircraft now has a reprieve to June 30, 1981. 

The closing of Bromma would be a serious blow to Stockholm and 
to LIN. Just to keep the F-28 at Bronvna has caused LIN to expend 
much time and money In developing special abatement procedures. 
Certainly LIN's equipment planning has to be heavily oriented toward 
noise at the source control. 

SAS has found it necessary to devote more attention to noise in 
managing and purchasing its flight equipment than it expected. See- 
ing the growing problem of aircraft noise, and wishing to be respon- 
sive to the desires of the Government and the public, the company 
decided that its future would be confined to purchases of DC-9 air- 
craft certified to FAR 36 - a stricter standard in some cases than 
Annex 16. The airline already had some uncertified DC-9's. As the 
new DC-9-40's built up in the fleet, the question arose as to what 
standards were met should it be desirable during the course of main- 
tenance to use a non-FAR engine on an FAR-36 airplane. Douglas pre- 
liminary studies indicated that such an aircraft could meet Annex 16 
but no longer meet FAR-36. When the FAA would not certificate the 
DC-9's to Annex 16 without running the full series of certification 
tests - a very expensive and time consuming procedure - SAS con- 
tracted for a formal study by Douglas with the understanding from 
the Scandinavian authorities that if the FAA said the study was 
valid and if it showed compliance with Annex 16, the Scandinavian 
authorities would certify the plane so configured to Annex 16. 
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The study was made; the FAA said it was valid; and the air- 
planes were so certified. Thus, for a modest study, said to cost 
about $36,000, $A$ received certification. As previously indi- 
cated, this maneuver enabled SAS (1) to publicize that its planes 
meet the international noise rules, and (2) to reduce its landing 
charges at Frankfurt. Additionally, it reduced the number of 
spare engines required to keep the fleet operating, a positive eco- 
nomic benefit. 

Because of the international character of its operations and 
the current traffic restraints in the countries it serves, SAS is 
not as interested in quiet replacement airplanes of the DC-9 size 
as are some carriers. The company points out that as an interna- 
tional carrier it flies to major capitals of Europe where there are 
very long runways and where the noise from a light DC-9 which is un- 
certified may be less than a heavy 747/DC-10 or L-1011 which is cer- 
tified. Thus the DC-9 can sneak in under certain dB limits. 
Secondly, the company feels its future is in the 747 and DC-10 with 
their lower operating cost per seat-mile. The expectation is that 
traffic growth will justify the use of wide-bodies. This is more 
true in Europe where capacity controlled traffic rights make it 
more difficult to add frequencies than to substitute a larger 
plane.—'* 


10. Summary 

The Parliament, the Board of Civil Aviation, local govern 

ing bodies, environmentalists and commercial interests have been at 

—f Interview with Birger Holmer, V.P. Aircraft Research and 
Development, SAS. 


OFlGiNA 1 - 



-152- 


odds for a number of years over the handling of the aircraft noise 
problem In the Stockholm area. Failure to foresee that mandatory 
zoning rules were needed to prevent the encroachment of population 
into noise impacted areas when a new airport was established has led 
to the expansion of the small new town of Marsta near Stockholm's 
Arlanda International Airport. Because of the convenience and need 
for the closer airport, Bromma, to serve short-haul domestic flights, 
efforts by the environmentalists to close the airport have not been 
successful. However, their efforts to impose a curfew and ban all 
jets but one type have been successful. Various tools extensively 
used elsewhere in noise control efforts such as the establishment of 
zoning for compatible land use, noise monitoring, payments for in- 
sulation and for the acquisition of noise- impacted land are of minor 
use in Sweden. Except for the rather prompt adoption of Annex 16 
3rd edition most noise rules are in guideline form and the guide- 
lines have not been followed. 

The two major Swedish carriers, SAS and LIN, have different 
roles and different circumstances. SAS concentrates on large capa- 
city wide-bodies which have low-noise fuel -efficient engines and 
operates out of Arlanda. On the other hand, LIN, the short-haul 
domestic line, suffers from the lack of a quiet substitute for the 
F-28, and from the constant pressure to constrain or eliminate op- 
erations at Bromma. Were it not for the political backing it re- 
ceives as a result of its Government ownership, the viability of 
the carrier might we!', be jeopardized. 
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Efforts in Sweden to bring aircraft noise, particularly with 
regard to emissions and land use planning around airports, under 
more strict national control are proceeding slowly indeed. 
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Chapter 10. 
DENMARK 


Although Denmark includes the northern part of the Jutland 
Peninsula, the Faroe Islands and the large mass of Greenland, we fo- 
cus, because of its noise problems, on the Copenhagen area in which 
one-third of the 5 million inhabitants live. The location of hous- 
ing relative to aircraft ground operations has resulted not o r i1y in 
an extensive set of regulations governing ground run-ups, buf also 
in proposals, now fairly inactive, to move the main airport (Kastrup) 
to the island of Saltholm about four miles away. A 1971 law brought 
extensions of vital runways to a halt. Growing traffic finally led 
to the extensions - but only over strong protests. As we have seen 
in other countries, the growing strength of the Ministry of the En- 
vironment under an environmental protection act has been instrumental 
in forcing the aviation authorities to promulgate constraining regu- 
lations which otherwise might not have been issued. 

1 . Government Structure 

Denmark is a constitutional monarchy governed by a one-chamber 
house (the Folketing) of 179 members. Executive power is exercised 
through a 19-member council of state headed by the Prime Minister. 

For our purposes the two most important ministers are the Minister 
of Public Works who issues regulations under the Air Transport Law 
and the Minister for Environment. The former oversees the 
Copenhagen Airport (CPH) and the Civil Aviation Authority, and the 
latter exerts pressure (sometimes not appreciated by the CAA) for 
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more stringent aircraft and airport noise regulations. For example, 
after two reports by the Ministry of the Environment a series of 
aircraft-related noise regulations was issued by the airport 
authority. 

Further evidence of a shift in power toward the Department of 
the Environment is indicated by the 1977 takeover by that depart- 
ment of noise control and the handling of noise complaints at 
Kastrup. The inhabitants concerned about noise did not feel that 
the airport authorities and the Civil Aviation Authority were re- 
sponsive enough to their problems. Negotiations between the Min- 
ister of Public Works and the Minister for Environment, with input 
from the municipalities involved, were followed by further discus- 
sions between the Minister for Environment and the Minister for 
Traffic These discussions in turn were followed by an announcement 
by the Minister for Environment that his department was taking over 
noise matters as well as the approval of new construction projects 
at airports. The latter had been previously under the jurisdiction 
of the Copenhagen capital committee. 

In explaining the takeover the minister said, 

"The handling of noise cases at airports assumes expert 
knowledge more likely found in the Department of the 
Environment than in municipalities. An improvement in 
the noise situation will, however, require close ongoing 
cooperation with the airport authorities. So for this 
reason too it is more practical to gather up the threads 
into the Department of the Environment." 

At the time of takeover the procedure for handling noise com- 
plaints was reversed so that individual complaints to the airport 

— Copenhagen Airport Annual Report 1977-1978, p. 29 (translation 
from Danish) 


had to be recorded Imnx'dlately and information gathered and reported 
to the Department of the Environment with a copy to the complainant 
so that the individual would know his complaint was being processed. 
Previously complaints were made first to the miniclpallties. Finally, 
a joint committee, advisory in nature, composed of representatives 
from the Ministry of Public Works, the Ministry of the Environment, 
the Copenhagen city government and representatives from surrounding 
municipalities was established to suggest improvements in noise con- 
trol and improvements In procedures for dealing with complaints. The 
foregoing indicates the type of political tug-of-war going on not 
only in Denmark but in other countries as well. 

2. Noise at the Source and Noise at the Receiver 

Section 9 of the Air Navigation Act provides the legal basis for 
control of noise at the source and, since July 10, 1969, has, by order 
of the Minister of Public Works, required noise certification to meet 
Annex 16. The implementation date was earlier than that in the ICAO 
resolution. Since 27 Feb. 1975 no non-Annex 16 could be registered. 
Denmark has joined the list of states prohibiting (by Law 235 in 1972) 
civil supersonic flight over their territories. Denmark provides for 
limited exceptions on a request basis. The prohibition includes fines 
for violations, even if the violations are unintentional. More recent 
ly, in order to Induce carriers to purchase quiet aircraft, Denmark 
has adopted Ch. 3 of Annex 16. Since Denmark is a member of EEC it is 
bound by the December 1979 Directive setting a 31 Dec. 1986 date for 


-157- 


phasing out old non-Annex aircraft. Denmark is participating with ECAC 
on discussions for phasing out Chapter 2 aircraft. 

As Illustrated on the Copenhagen airport map. Chart 13, runway 
30 to the northwest is the critical runway as departures immediately 

fly over heavily populated areas. Therefore, a noise limit of 
110 PNdB for takeoff has been established. In 1978 about ten per- 
cent of the takeoffs from runway 30 exceeded this limit. After 
each excess the CAA requested an explanation from the carrier 
involved. 

3. Curfews 

At the time of the interviews, Kastrup had no curfew for take- 
offs or landing. However, personnel in the Directorate of Civil 
Aviation indicated they would not be surprised to see the estab- 
lishment of a curfew for non-Annex 16 aircraft. As has been indi- 
cated, the weakness of a slavish application to non-Annex rules 
lies in the fact that it might permit a heavier and noisier Annex 
16 aircraft to operate while denying that right to a quieter non- 
Annex 16 plane. 

4. Noise Monitoring 

The adoption of extensive noise monitoring in Denmark has 
lagged behind that in other countries. Problems of airport capac- 
ity and increasing air congestion, coupled with an increase in 
noise complaints and the desire for longer runways, led to studies 
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CHART 13 

K0BENHAVN AERODROME 
KASTRUP, DENMARK 
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on whether to abandon Kastrup and build a new airport on the nearby 
(4 ml.) Island of Sa1tho1 r rMans to Install monitoring at Kastrup 
were delayed awaiting a decision. However, when, because of the ex- 
pense Involved, a move became less likely, a noise monitoring system, 
but on a considerably smaller scale than that at Frankfurt and Zurich, 
was authorized in connection with the takeover 01 noise control by the 
Department of the Environment. 

Of eleven microphones planned, five are for ground run-up posi- 
tions; the others are planned for use in conjuction with radar moni- 
toring to see that noise departure routes are being followed and to 
check the noise levels. For departures on 22R and 22L the radar 
picture Is continuously recorded on film to obtain statistical In- 
formation about the flight path for documentation in connection with 
complaints from airport neighbors. Danish civil servants suggested 
two services the monitoring service could provide: (1) by publi- 

cizing the results, the utilization of monitoring could either hasten 
or avoid the establishment of night curfews, and (2) the very exist- 
ence of the system would tend to make the citizens believe that 
something was being done about noise. 

5. Op erational Rules for Noise Abatement 

The adverse reaction to noise generated by the few early long- 
range jets intensified as frequency of operation increased and as 
additional sizes were introduced to serve the market within Europe. 

The slow technical progress in reducing noise at the source, partly 


-160- 


caused by the difficulties and delays in reaching International 
agreement within ICAO on future noise limits, and partly due to the 
long lead time before Implementation of the noise limits finally 
established, would nave led to completely unacceptable noise levels 
at Kastrup but for the series of operational rules tailored to the 
needs of the communities around the airport. These rules are of 
two types: (1) dealing with airborne noise, and (2) dealing with 
ground running of aircraft engines and the auxiliary power unit 
(APU) . 

The location of habitable buildings in relation to areas where 
engines are run up for test purposes has resulted In the Issuance 
of two pages of regulations dealing with run-ups alone. These range 
from an outright ban of run-ups between 2300 hours GMT and 0500 
hours GMT to regulating the time, place and conditions under which 
any run-up may be made. The two-page document is reproduced in 
Table 9. It should be noted that there are special rules for run-up 
on Sunday, public holidays and on Constitution Day. 

Other rules to mitigate ground noise Include restrictions on 
reversing and the use of the APU. Although the APU rule has been 
in effect since 1967, the directorate indicates that the use limit 
of 15 minutes before departure and 5 minutes after arrival may be 
lifted for the A-300 because of the low level of emissions from its 
APU. As noted above, Kastrup has a preferential runway system which 
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TABLE 9 

■REGULATIONS ON RUN-UP OF ENGINES 
AT THE COPENHAGEN AIRPORT, KASTRUP 


1. RUN-UP OF ENGINES : In this context run-up of engines means 

that the engine is started up and run at a higher degree than 
idle f or the purpose of testing the engine in question or 
other installations of the aircraft. 

1.2 IDLE RUN OF ENGINES : In this context idle run of ergines 

means that the engine is started up and run at idling adjust- 
ment for the purpose of testing the engine in question or 
other installations of the aircraft. 

1.3 APPLICABILITY OF THE REGULATIONS : These regulations apply to 

run-up of all types of aircraft engines, except for APU 
(Auxiliary Power Units). Piston engines, turbo-propeller en- 
gines as well as jet engines are all comprehended by the regu- 
lations. However, run-up made immediately before a planned 
takeoff forming part of the takeoff procedure in question is 
not included by the regulations. 

1.4 TIME-LIMIT OF BAN ON RUN-UP : The period of ban lasts from 
2300 hours GMT to 0500 hours GMT. 

1.5 RESTRICTED HOURS (CURFEW) : The period of restricted hours 

lasts from 1 900 hours GMT to 2300 hours GMT and from 0500 
hours GMT to 0700 hours GMT, including as well the curfew im- 
posed on Sundays and public holidays lasting from midnight to 
midnight. On Constitution Day, however, only the period from 
1200 hours GMT to 2400 hours GMT. 


1.6 TEST AREAS : In this context test areas refer to the areas 

"described - in the enclosed map of Copenhagen Airport, Kastrup. 

^ 1.7 COMPASS HEADIN G: By compass heading is meant the direction 

towards which the nose of the aircraft points. 


?. GENERAL PROVI SI ONS 

2.1 Run-up of engines must not be made during the period of ban 
(however, see section 2.6 as well). 

2.2 During ' ie restricted hours run-up of engines may only be made 
if it is essential for proper conduct of planned flights. 
Consequents, run-up of engines during curfew is not allowed 
in cases of preparing solely for a reserve aircraft. 



ro 
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TABLE 9 (Continued) 


2.3 Run-up of engines must only be made in certain test areas. 

2.4 In the restricted hours as well as during the period of ban all 
aircraft to be moved to/from hangar and test areas are to be 
towed by tractor. The engine of the aircraft must be brought 
to a halt during the towage. 

2.5 Idle run of engines must only be made in the test areas and on 
numbered stands. 

.6 In the test areas no restrictions but those connected with the 
individual test areas are imposed in general on idle run of 
engines. 

2.7 Idle run of engines on numbered stands must only be made if the 
following conditions are met: 

a) Permission is to be obtained from Apron Tower (within the 
time-limit 2300 hours GMT to 0700 hours GMT from Tower). 
Normally, such permission will be granted, though provided 
that the idle run can be carried through without troubling 
the other activities in the area. 

b) The idle run of one aircraft must not exceed 5 minutes in 
duration. 

c) Only one engine at a time is comprehended by the idle run. 

2.8 All run-up and idle run of engines are to be reported to the 
Copenhagen Airports Authority in accordance with the current 
rules of reporting. 

2.9 The companies are ordered to ensure the shortest possible 
lapse of time used for run-up and idle run of engines. 

3.0 In areas in which no special rules apply for the orientation 
of the aircraft, a choice, within the range of the orienta- 
tion possibilities the wind conditions permit, has to be 
taken of an orientation which minimizes the noise load on the 
residential districts. 


Source: Submission to ECAC by Directorate of Civil Aviation, 
June 30, 1978. 


attempts to avoid using runway 30 unless cross-wind or tail wind 
components on other runways make the use of 30 unavoidable. 

The usual airborne restrictions of minimum noise altitudes, 
minimum noise routes, noise abatement takeoff procedures (including 
reduced thrust) and restrictions on flight training have been in- 
stituted. The public, however, is not yet satisfied with the relief 
horded by the operational rules. Neither are the carriers or the 
pilots satisfied. Carriers dislike the extra cost involved in the 
longer arrival and departure routes, the constraints on their main- 
tenance operations, and the continued criticism of the noise. Fi- 
nally, the pilots complain of having to modify normal operating 
procedures which they consider to be safer than, for example, hav- 
ing to contend with undesired cross-wind components to avoid the use 
of runway 30. Except for the inflight aircraft power instruction 
most of the Noise Abatement Procedures presented for pilot consump- 
tion are found in Table 10. 

6. Land-Use Planning 

The principle of land-use planning is, of course, sound. Ei- 
ther purchasing land in a quiet area, followed by establishing zones 
to restrict people from encroaching in areas of potential noise 
problems, or by instituting strict building codes and buying up 
homes in a noisy area to clear the property or provide easements 
is necessary lest noise at the source rules become merely temporary 
palliatives. One handicap for the Danish government is its lack of 
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TABLE ID 

COPENHAGEN, DENMARK 

oCfc/’P***" KASTRUP 


NOISE ABATEMENT PROCEDURES 

GENERAL 

The minimum noita procedures specified below thal 1 apply lo all aircraft taking-off from 
and landing at Copenhagen, Kastrup airport. 

Overflying Greater Copenhagen ii prohibited I© JET aircraft below 2500 ft (convenlla- 
nal aircraft below 1300 ft) during intermediate approach. Generally theie reitrictioni 
apply to landingi on RWY 12 during final approach. 

the following rulei apply to aircraft with a maclmym permiiiibla take-off weight of 
not leu then 1 1,000 kg (24, 250 Ibt) at well at lo all JET aircraft. 

APPLICABILITY OF RUNWAY SYSTEM: 

TAKE OFF: 

PREFERENTIAL RUNWAY SYSTEM 

RWYi 04 and 22, thall be uted up lo cron-wind component of IS KT. 

* RWY 12, thall be uted at followt: •) with JET aircraft from poiition C. 

b) with PROF aircraft from poiition SorC. 

RWY 30, thall be vied from threthold. JET aircraft thall proceed in a manner not to 
exceed I lOPNdB. over norttiweit corner of airfield. 

RWY 04R, from poiition A, B, or C with JET aircraft. 

RWY 221, from petition A or B. 

LANDING: 

PREFERENTIAL RUNWAY SYSTEM 

RWYS 04 and 22 thall be uted up to crou-wind component of IS KT. eicept 

•s Ceiling and/or ground vitibilily are let! than 300 ft/ 1200m, RWY 12 thall 
be uted when weather condilioni permit. 

b. , RWYt 04 R/l and 22R/L are doted, RWYi 12 and 30 thall be uted. 

c. , RWY 30 it active. 

RWY 12, ILS glide path thall be followed, alto in VMC Below on altitude of 200 It do not 
underfly IIS glide path. Touchdown thall be made altar ditplaced threthold. 

SUPPLEMENTARY PROVISIONS 

ATC may, at any time, bated on itt discretion, on weather/runway condition! or on 
piloli request grant clearancei in etceptioni to the above rulei. 

TRAINING FLIGHTS 

Such flight! thall be approved by the Airport Authority, Permitiion w,ll not be granted 
for flight! from 1 800 C600 hrt and on Sunday! and Holidays. 

REVERSE THRUST 

Between 2 1 00-0500 reverse thrust shall not be used when runway length or runway conditions allow 
aircraft to slop with wheel brakes alone. 

* When runway direction 22 it in use during the period 2100 0600, RWY 221 shall 
preferably be uted. 


CHANCfJ, Itvpte *»•»•***. Gr«W rwf 4 w >4^r«o«i. 
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authority to acquire property in noise afflicted areas. The effec- 
tiveness of master plans or guide lines issued by national or federal 
governments has been severely diluted by federal -state-local juris- 
dictional problems and because loca 1 governments, under pressure 
from property owners or developers who foresee constraints on the 
value of the property, fail to translate the recommended guide lines 
into mandatory 20 ning laws. 

In Denmark there is no land- use planning law of a mandatory na- 
ture. At the ministerial level there are guide lines or recommenda- 
tions which almost have the force of law. However, unresolved is 
how the national authority cuts across that of the local govern- 
ments. In essence the matter becomes a political football. 

Many citizens living near the run-up areas moved there in the 
1920's before noise became a problem. It is agreed when their 

habitation is overtaken by noise they have a justifiable complaint. 
However, later a new runway was constructed after which people moved 
closer to the noise. How to treat them is another matter. Consid- 
eration of how to solve the noise problem, as well as that of air- 
port capacity, led to a 1972 report recommending an agreement with 
Sweden to move Kastrup about 4 miles over water east to the island 
of Saltholm where an appropriate-sized airport with property zoning 
could be built. Such an agreement was executed. However, another 
report, in 1975, after the unsettling developments of the oil cri- 
sis, found that at a cost of 8 billion kroner the move would be too 
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expens ive and, therefore, favored a new runway and other improve- 
ments at Kastrup. The proposal for Saltholm is now all but dead. 

In recent years the role of the environmentalists has been en- 
hanced by the passage of the Law on Protection of the Environment. 
Section 35 of the law states that special permission is needed to 
modify an existing airport or establish a new one. In 1977, under 
this act, a circular was issued indicating that airport planning 
done under the Local Government Act on Planning must take noise 
measures : 

"to secure ample distance which separates areas sensi- 
tive to pollution. Requirements for distances to be 
complied with arc -'ecommended to be 3-5 km, though 
provided that a somewhat greater distance has to be 
reckoned with in cases of distances from the take-off 
and landing extension of runways." 

The circular goes on to provide that the final determination 
of these sensitive areas (zones) must be based upon a forecast of 
the volume of future traffic, its pattern and its dispersion over 
time of day. At present there are no provisions in Darish law for 
compensation for insulation in areas affected by airport noise. How- 
ever, a draft bill for the enlargement of the Copenhagen Airport does 
contain such a legislation. 

In summary, while Denmark has a framework for land-use planning, 
politics, the conflicting jurisdiction between different levels of 
government, and the usual pressure from property owners and builders 
have resulted in very limited results of an aircraft noise abatement 
nature from land-use planning. 
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7 . Impact of Aircraft Noise - Denmark 

The Copenhagen area has experienced the same type of noise an- 
noyance as other European cities with one specific difference. Be- 
cause of the large maintenance base at Kastrup and the location of 
the run-up areas relative to housing, for a number of years the pre- 
dominant number of noise complaints came from ground operations, 
particularly the ground testing of engines. The response has been a 
number of regulations to mitigate this type of complaint. Although 
Denmark has been prompt in adopting Annex lb to indicate its posture 
in the international noise area, the citizens near the airport have 
in more recent years turned to complaining about noise from airborne 
aircraft. The response to these compl'ints has been the adoption of 
rules governing the manner in which pilots are to fly their air- 
craft. To abate noise over the most sensitive area, the northwest 
of the airport, a preferential runway system was established with 
the northwest runway, number 30, limited to use in times of adverse 
cross-winds on other runways. 

Under pressure from the Ministry for Environment Protection 
more attention is being focused on noise monitoring as a tool in 
obtaining facts on the level of noise and identifying which type 
of planes produce the most serious complaints. Except for the 
HOPNdB limit applicable to takeoffs from runway 30 - a limit in 
effect since 1972 - no compliance limits have been set for other 


locations at or around the airport. While the Government has sought 
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to employ land use planning and, to some extent, building codes to 
control noise around the airport, the typical problems of split or 
conflicting jurisdictions, and conflicts between the inhabitants and 
property owners who perceive they will suffer financially and those 
who perceive environmental benefits from noise rules have resulted 
in little improvement being made through these approaches. 

The matter of impact on carriers has been discussed in the chap- 
ter on Sweden. SAS, as we have said, is owned by Denmark, Norway and 
Sweden. Although it has major operations at Kastrup its headquarters 
are at Bromma-Stockholm. Essentially, the noise problem at Copenhagen 
was one of a series of factors leading SAS to make its policy decision 
of purchasing only the quietest aircraft available. The increasing 
annoyance of the local communities with noise is passed on to the 
Government authorities who in turn, threaten the airlines with further 
constraints unless progress is made in reducing noise. This pressure 
conflicts with the wishes of those desiring to encourage tourism and 
international commerce. 
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Chapter 11 

THE NETHERLANDS 


The Netherlands is a small (12,500 square miles) densely pop- 
ulated country much of whose land has been reclaimed from the sea 
and, therefore, is a country short of land for airport purposes. 

With a maximum distance between its borders of about 150 miles, one 
can understand why there is only one major airport, Schiphol, and 
why it is located in the major city of Amsterdam where one "’< 11< on 
of the 14 million inhabitants live. Since 92 percent of the air 
traffic of the Netherlands passes through Schiphol, and because of 
its noise problems arising from population growth around the airport 
and from its location only 6 miles from the city center, we focus on 
the Amsterdam/Schiphol noise regulations. We therefore will not dis- 
cuss Rotterdam which is also an international airport. The current 
runway complex at Schiphol became operative in 1968 as a result of 
plans made in 1955. Although noise was said to be considered in the 
planning, noise protests in 1970 reached such a stage that demonstra- 
tions took place in which cars were set on fire and even approach 
lights destroyed.-^ 

As a result of the oil crisis and subsequent economic downturn, 
traffic growth after 1973 leveled off. Additionally, the adoption of 

30/ 

'For this and much other material in this chapter I draw heavily 

on interviews and subsequent correspondence with A. A. Mauri ts, 
Head, Bureau of Noise Affairs in the Dutch Civil Aviation De- 
partment; Douwes Dekker, Deputy Managing Director, Schiphol Air- 
port Authority ana H.H. Blaauwgeers, R & D Department of Schiphol 
Airport Authority. 
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operatlonal rules, the introduction of noise monitoring, the gradual 
introduction of high bypass quiet engines, the passage of a 1978 amend- 
ment to the Aviation Act involving land-use planning, and the expected 
replacement of old aircraft by Annex 16, Ch. 3 (3d ed) aircraft have 
generated a feeling, at least by the airport authorities, that the 
noise levels have reached their peak in the Netherlands. 

1 . Government Structure 

The country of the Netherlands is a constitutional monarchy 
governed by a parliament made up of two chambers. Proposals for leg- 
islation originate in the governmental departments and are presented 
to both chambers of the Parliament for enactment into law. A number 
of ministries implement the laws. The transport function is in the 
hands of the Ministry of Transport and Public Works which contains 
a Civil Aviation Department to oversee air transport. Administration 
of the technical aspects of noise, such as noise monitoring and li- 
censing for noise and airworthiness standards, is a function of the 
Aeronautical Inspection Directorate of the Civil Aviation Department 
(CAD]. The legal basis for the regulations is found in the Aviation 
Act of 1971 as amended. 

In the Netherlands, as in other countries, aircraft noise emis- 
sions, immissions and their effects have become of interest to other 
departments of the central government as well as to the governments 
of the provinces and municipalities, thus creating complex jurisdic- 
tional problems. For example, when the Aviation Act was amenied in 
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1978 to strengthen land-use planning, roles were given not only to 
the Minister of Transport and Public Works but also to the Minister 
of Defense, the Minister of Housing and Urban Planning and the Min- 
ister of Public Health and Environmental Hygiene. It will, therefore, 
take several years before coordination between these departments can 
take place so that even modest results in land-use planning can ensue. 

A brief history of noise control planning in tr~ case of the 
development of Schiphol, an airport for which most of the planning 
took place after the introduction of jets, illustrates once again 
the failure of all concerned to come to grips with the noise problem. 
In 1961 the Minister of Transport and Public Works established an Ad- 
visory Committee on Aircraft Noise Nuisance to suggest actions for 
controlling aircraft noise. Two years later, in 1963, an inquiry was 
held among the inhabitants near Schiphol to define a method for deter- 
mining noise exposure. In its final report issued in 1967, the year 
of Schiphol 's opening, the Advisory Committee recommended the adoption 
of the Kosten Unit — ^as the noise descriptor, and also recommended 
that the Aviation Act be amended to provide for land-use planning. 

After seven years of controversy, finally, in 1974, proposals on 
land-use planning were presented to Parliament. Additional contro- 
versy ensued so that it was not until 1973 that legislation was 


— ^The name derives from Professor Kosten who was deeply involved 
with the development of Schiphol. The unit is somewhat similar 
to NNI but has a series of increasing weights for various per- 
iods of night and morning. 



- 172 - 


approved by both chambers. The authorities now estimate It will take 
several years before the law can have any effect. More will be said 
later In the section on land-use planning. It Is sufficient here to 
point out that now, some twenty years after the establishment of the 
Advisory Committee on Aircraft Noise Nuisance, hearings will finally 
be held on determining noise zones. They will be held on the question 
of extending and/or changing the direction of the runways at Schiphol 
and not for establishing the zones for an airport in Its planning 
stage as was originally Intended. 

Schiphol is owned by the Schiphol Airport Authority which in 
turn Is owned through shareholdings by the national government, the 
city of Amsterdam and the government of Rotterdam. A council appoints 
the airport dir a ctor. Also, the national government has a 75 percent 
ownership in KLM, the national airline. With the central government 
having such a large stake in the national airline and the airport 
facility it tends to look with favor on permitting increases in air- 
port capacity for political and economic reason*.- But, on the other 
hand, the local communities around the airport have been pressing for 
restrictions on capacity because of aircraft noise on the ground and 
in the air. 

2. Noise at the Source 

Prior to 1968 there was tie in the Netherlands' statutes, 
ordinances, decrees or regulation., on controlling noise at the source. 
Since that time, amendments to the Aviation Act have strengthened the 
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government's authority in this matter and as a result a number of 
ordinances, decrees and regulations have been Issued pertaining to 
overall operations and noise. In June 1968 the Director General of 
the Civil Aviation Department by decree enlarged the authority of 
the Director of Aeronautical Inspection Division over airworthiness 
requirements. Presumably this gave him unstated power to consider 
noise In the standards. However, It was not until after the adoption 
by ICAO of Annex 16 In 1971 that significant government response to 
aircraft noise problems became evident. 

Late In 1971 amendments to the Aviation Act gave a firm legal 
basis to the ordinances, decrees and regulations. First, Ch. 1, 

Art. 2 received a new paragraph (e) specifying that noise certification 
was a part of the airworthiness certification procedure. Second, the 
Minister of Transport could by an ordinance. Issue regulations per- 
taining to the limiting of aircraft noise, or the Minister could del- 
egate this duty to the Director General of Civil Aviation. 

In March 1972, an ordinance on the supervision o' aviation was 
amended giving the Director General of the Civil Av ^tion Department 
authority to Intervene If noise Increased on exls ng aircraft. And, 
responding to the complaints of the airport neighbors concerning noise 
emissions of engines running on the ground, the ordinance gave the 
Minister of Transport and Public Works the authority to publish regu- 
lations covering the ground operation of engines. 

2.1 Supersonic Flights : In April 1972, an amendment to the 
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ordinance on air traffic rules prohibited supersonic flight over 
Netherlands territory, subject to exceptions to be granted by the 
Minister of Transport and Public Works 

At the same time as supersonic flights were banned. the Minister 
of Transport and Public Works was given the authority to make speci- 
fic rules on civil aircraft noise emissions and to ban civil aircraft 
which exceed specified limits from landing or taking off. 

2.2 Annex 16 Adoption : In May 1972, by a decree of the Director 

of Aeuonautical Inspection, the Netherlands adopted the original An- 
nex 16 Ch. 2 dealing with future designed aircraft. Following ICAO's 
Amendments 1 and 2 to the noise standards In the Annex, the Director, 
by decree, made the standards applicable to all civil jet aircraft 
to be entered on the Netherlands register beginning April I, 1974. 

By another decree in late 1977, the noise requirements were 
amended to adopt Annex 16 "Noise StanJards for Newly Designed Jet 
Aeroplanes and For Derived Versions of Existing Aeroplanes," as pro- 
posed by CAN 5.—^ It will be recalled that these lower Mmlts were 
required for aircraft for which certification was requested cn or 
after Oct. 6, 1977. Although much publicity was made of these lower 
limits required, in fact, since future production of current mode^ 
was not included, the real noise benefits (assuming the normal de- 
sign, certification and production time required for new aircraft) 


32/ 

— See charts 8, 9, and 10 in Chapter 3. 
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would not be felt until some years in the future. Exceptions at the 
discretion of the Director of Aeronautical Inspection could further 
delay the benefits. For example, exemptions could be authorized (1) 
for temporarily leased planes, (2) for replacing a plane lost due to 
an accident, or (3) on a finding that an equivalent noise certified 
plane did not exist. 

Since the results of the Dutch investigations concerning the 
desirability of retrofit were congruent with those made by ECAC, 
namely, that retrofitting with SAM would be of very limited benefit, 
the Dutch felt no need for a phase-out date for non-certified aircraft. 
Accordingly, nothing like the 91-136 phase-out rule in the U.S. has 
been proposed. Recently the feeling has been expressed that the 
rapidly rising cost of fuel will drive out the noisy aircraft at 
least as fast as would a rule. However, if that does not happen, the 
Dutch favor the suggestion of ECAC and the EEC for a date of 1988. 

The advanced date, they argue, will give the airlines ample opportunity 
and incentive to purchase new quieter Chapter 3 (Stage 3) aircraft. 

3. Curfews 

A curfew was introduced at Schiphol in 1972 and has continued 
with some changes ever since. At present there is a partial curfew 
for inbound traffic in which all runways except 06 and ?4 are closed 
from 2330 to 0600 local time. Thus, three of the four major runways 
are closed. Special provisions are made for accepting noise certifi- 
cated airplanes. Additionally, there are limitations on runways used 
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for departures depending upon whether the aircraft Is noise certified 
or not and upon how many engines the aircraft has. Partly as a re- 
sult of these limitations the incidence of night movements within 
the curfew time is low, averaging about 3G per night. Chart 3, 
page 176, indicates the location of housing giving rise to those rules. 
Pilots operating in and out of Schiphol must consult some 20 different 

3 **/ 

SID's and STAR'S to determine their proper course of action. 

4. Operational Rules 

As early as 1967 "social complaints" concerning aircraft noise 
around Schiphol led to the establishment of a Noise Office by the 
government whose function was to develop noise mitigating procedures. 
Its initial effort was to increase the glide slope angle to 3 degrees 
(from 2 1/2) and raise the glide slope intercept to 2,000 feet. In 
1973 the elimination of night training flights between 10 pm and 7 am 
and their total elimination on "Christian Holidays" began. Also in 
this year, possibly the peak of violent demonstrations against air- 
craft noise took place when cars were set afire and approach lights 
destroyed. However, this is not to say that noise complaints decreased 
at that time. Quite the reverse is true. 

Noise abatement take-off procedures in the form of power, flap, 
and airspeed control were issued with the objective of reducing noise 

33 / 

Standard Instrument Departure (SID) and Standard Instrument 
Arrival (STAR) 
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( particularly on the DC-9) to 105(B. Later, power cut-backs were 
ordered, the effect of which was to reduce emissions by 4dB which de- 
creased noise at the point of initial cut-back but spread its effect 
over a greater distance because of the reduced rate of climb. When 
the citizens complained about the turns being made over Amsterdam, 
minimum noise routes were introduced as prescribed in a series of 
SIDs and STARs. 

Further restrictions on the freedom of operation were instituted 
in 1971 with two actions. One, a general prohibition was placed on 
the ground running of engines between 2300 hours and 0700 with some 
exemptions allowed during the first and last hour of the period. 
Second, a preferential runway system was instituted favoring runway 
06 for landing and OIL for take-off. Chart 3, page 176, shows these 
flight paths to be over the least congested areas. As was pointed 
out in section 4 of this chapter, in 1972 a further constraining 
step was taken with the introduction of a curfew (sometimes called 
the "half curfew") which closed all but one runway, namely 06-24. 

Over the succeeding years there has been a proliferation of 
noise routes and procedures with the result that a pilot using the 
airport is confronted with 20 STAR and SID charts plus the usual 
complement of instrument approach charts, airport layout charts, 
special noise paqes and an area navigation chart. Some charts, such 
as the ones on Chart 1*, depict the location of the noise monitor- 
ing microphones thus giving the pilot a hint on whether to "slide 
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right," "slide left" or where to "play with the throttles" to mini- 
mize the recorded sound. A recent Amsterdam noise abatement list 
of rules is reproduced on Table 11. 

5. Noise Monitoring 

As noted above, Amsterdam has installed a noise monitoring sys- 
tem consisting of four fixed and one mobile microphone. A 24-hour 
complaint center for aircraft noise is also maintained so that the 
public may feel complaints can and will be investigated promptly. 
According to the Director of the Office of Noise Affairs, while the 
purpose of the monitoring system is to gather facts for planning 
ourposes and to have a means of evaluating complaints, the system has 
been used indirectly by others for disciplinary purposes. It is re- 
ported that some countries when advised that their pilots have ex- 
ceeded noise limits have forbidden the offending pilots from flying 
into Amsterdam for a period of time. As will be recalled, this same 
type of penalty w&- reported by the Frankfurt noise authorities. 

The Amsterdam system, because of budgetary restrictions, is not 
as sophisticated as that of Zurich or Frankfurt. For example. 

Table 12, "Noise Monitoring Report Schiphol," lists the monitoring 
point, the type of aircraft (arranged in alphabetical order), the 
name of the airline, the number of flights measured, the noise level 
in various dB brackets, the mean value of the noise and the excesses 
above a certain level. The table displayed is one page of the 34- 
page report covering all the monitoring or "measuring points". Noise 
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values at this number 1 point (located at the town of Zwanenburg - 
see Chart 3 and 14) are higher than at any of the other four micro- 
phones. The Russian Antonov 12, the BAC 111, and the Boeing 707 stand 
out as the greatest noise-makers. For Its size, the BAC 111 Is parti- 
cularly noisy. 

Unlike the Swiss and German reports, the Dutch do rat specifi- 
cally identify the time, trip and flight number nor separate the 
"good guys" (the compliant operators) and the "bad guys" (the non- 
compllant). Absent this delineation, the Dutch system is rat as re- 
vealing as It might be. However, the system has political appeal be- 
cause it gives the appearance of a system of control rather than one 
with limited information. 

6 . Noise Related Landi ng Charges 

The Netherlands is one of the three countries in Europe most 
actively Interested in a rational workable noise related landing 
charge. The other two are France and Switzerland. The Chief of 
the Office of Noise Affairs at Schiphol has worked closely with the 
French and plans soon to present a more sophisticated proposal to 
his government. Although a great deal of work has been expended, no 
charges are yet In place. The most recent plan Involves establishing 
a standard noise level for each airplane and then developing a deviation 
from average levels at flyover, approach, and side line sites. The 
weight of the aircraft and the noise differences of the individual 
aircraft types are Important elements. 
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As of October 1979 the formula being considered for a noise 
charge labelled C at Schlphol was 


C - c X 10 EEPNdB - 270 
30 

where EPNdB * the sum of the certificated noise levels at 
the three certification points, according 
to FAR 36, Incl. Amendment 7 35/ 

and 270 Is a constant to be subtracted. This value Is 
only Introduced, to have a value for: 
c Is, a monetary value In guilders (as a first 
estimate. It could be: c * 8 Dutch guilders). 

Admittedly the plan Is not without Its technical and practical 
difficulties. First, as Indicated, because of lack of other data It 
Is necessary to use FAR 36 data even though technically the country 
subscribes to and has adopted Annex 16. Additionally, the data In 
circular AC-36-2A are only estimates. To overcome this difficulty 
the DC-8, B-707 and VC-10 will have to be given the benefit of the 
doubt by a certain nunfcer of decibels. Third, because there are some 


34/ 

For information on noise-related landing charges, both In the 
Netherlands and In France, the author Is Indebted to A. A. Mauri ts. 
Chief of the Office of Noise Affairs at Schlphol. 

-^Although In the Netherlands ICAO Annex 16 applies, the FAR 36 
values are used, because the majority of data available are 
published In the FAA Advisory Circulars AC-36-2A of 2/6/78 
(Estimated levels) and AC-36-1B of 12/5/77 (certificated levels). 
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18 different noise levels for the B-727 It may be necessary to group 
such aircraft In 10EPN& bands for sum. Fourth, the sizes, weights 
and noise of the various models do not necessarily correlate with the 
formula so that a relatively quieter plane may fall just over the 
line into a higher bracket than a smaller plane with undesirable noise 
characteristics, l.e., a DC-! n paying more than a B-707. 

For political reasons It seems that there Is little likelihood 
of the abandonment of the KBsten unit with Its progressively high 
penalties for nighttime operations (as high as an effective penalty 
of 20 <S(A)). Thus the formula, if adopted, would severely penalize 
the noisy aircraft. The opinion was expressed by the airport author- 
ities that noise-related landing charges whose objective was to provide 
Incentive for carriers to purchase quieter equipment would never suc- 
ceed because of the economic burden they would Impose. On the other 
hand, they felt a plan with more modest noise charges for the reim- 
bursement of Insulation costs, the acquisition of land, or for the 
purchase of easements might well be easier to enact. 

7. Land-Use Planning 

Previous sections of this chapter dealt with noise constraints 
placed on emissions from the aircraft Itself for certification on the 
Netherlands' register, and with constraints on the operation of the 
plane (curfews, airport and In-flight restrictions and noise monitor- 
ing). All of these constraints were aimed at the manufacturers, own- 
ers and operators of the planes. Although It was clear, or should 
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have been clear, that a portion of the responsibility for noise com- 
plaints rests with the public (the government) If It falls to prevent 
people from moving toward an airport and thus encroaching on an area 
which If not noisy at the time of construction of the airport will 
surely be so as operations Increase, nevertheless until 1978 there 
has been a lack of overall planning and cooperation between the var- 
ious levels of government. 

Land-use planning Involving reserving sufficient area around an 
airport and then zoning It for uses compatible with airport noise has 
been attractive for years, but Its Implementation, often because of 
conflicting Interests In different layers of government, has been very 
slow. The Netherlands' stow Is no different. In the case of Amster- 
dam a housing and land shortage with attendant profits for owners of 
property Inhibited the passage of legislation which would take some 
land from residential purposes for uses more compatible with aircraft 
noise. Thus, some provinces have been ahead of the city In planning. 
As previously noted In connection with the planning for Schlphol, In 
1961 a Noise Advisory Committee was appointed to suggest solutions 
for the aircraft noise problem generated by the new transport jets. 
With the speed of a glacier the committee, six years later, recom- 
mended that the Aviation Act be amended to provide land use planning. 
Another seven years elapsed until, In 1974, actual proposals were 
Introduced Into Parliament. In the meantime two communities have 
been built near Schlphol. Finally, after four more years. In late 
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1978, an amendment to the Aviation Act providing shared responsibility 
for mandatory land use planning among various levels and departments 
of government passed both houses of Parliament. 

While no English text Is available, officials In the Ministry of 
Transport and Public Works provided the following information: 

1. The law makes airport land designation a part of total 
urban planning, thereby making a statutory connection 
between national and urban planning, 

2. Two noise zones must be established. The noise levris 
permitted will be in terns of the [Hitch Kosten unit and 
will probably be In the order of 40 and 60 when converted 
to the more familiar NNI. 

In the loudest (above 60 NNI) zone no housing will be 
permitted and existing housing, estimated at 1GJ homes. 

Is planned to be demolished and an alternate home pro- 
vided. However, the homeowner must agree. What hap- 
pens If he does not Is not clear. Must he live in it or 
can he sell It? Presumably he would not be entitled to 
Insulation payments. 

In the lesser noise zone (40-60 NNI) existing buildings 
must be modified with Insulation which Is estimated to 
be 10 percent of the cost of the house. Since the in- 
sulation requirements (like the U.K. but unlike western 
Germany) include a ventilating system, the cost can be 
quite expensive. The airport authorities would pay a 
part or all of the cost of this modification. Financing 
Is expected to be by some sort of tax on those responsible 
for the noise. The proposals for noise-related landing 
charges attempt to address this point. As many as 10,000 
buildings could be involved. 

3. Finally, some figure (probably below 40 NNI) would be 
set as the limit for constructing houses, schools and 
hospitals where "thinking work has to be done." 

4. While In the past there have been few suits for loss in 
value due to noise, and these were unsuccessful. It has 
been suggested that under the new law or an extension of 
It the situation might change. 
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Indlcatlng some growth of power on the part of non-aviation 
departments, the amerufcnent provides that proposals for noise 2 ones 
come from the Minister of Transport and Public Works, or the Minister 
of Defense (military airports) and the Minister of Housing and Urban 
Planning. However, the foregoing must be in consultation with the 
Minister of Public Health and Environmental Hygiene and with various 
local authorities. Finally, it is the Health Minister who for each 
airport sets the limit which shall not be exceeded outside of the 
noise zone. By statute each airport will establish an advisory com- 
mittee composed of all parties concerned, i.e., the government, local 
authorities, people living near the airport, the airport authority 
and airport users. 

The foregoing shows that to obtain passage in Parliament a large 
number of competing interests had to obtain “a piece of the action," 
and, accordingly, the fruits of the legislation will be a long time 
in ripening. It is expected that in 1980 a kind of Environmental 
Impact Statement (EIS) which will include some intermediate noise 
contours will be issued for each airport. Also, discussions will be- 
gin with the Minister of Public Health and Environmental Hygiene 
about the limiting noise exposure value for the outer boundary. With 
so many diverse groups ar.d special interest groups involved, there 
will be many problems. Also, the length of time necessary to con- 
demn homes and decide compensation will be so long that some in the 
Civil Aviation Department think that for some time to come effective- 
ness of the new law will be primarily in promoting tne insulation of 
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hones. 

To conclude, the mandatory land-use planning law related to air- 
craft noise annoyance at airports is almost one cycle behind schedule. 
While the concept was first suggested in 1960 when Schiphol was being 
planned, it was almost twenty years until it became law. By that 
time studies were being made concerning the need for a second air- 
port at Amsterdam. 

8. Summary Cowment 

The story in the Netherlands of noise annoyance and the devel- 
opment of legislative and administrative ■•ttempts to deal with the 
inflicting interests of national pride, commerce and the public 
interest in maintaining reasonably quiet living areas on balance is 
not significantly different from that in other countries. Complaints 
of airport neighbors grew faster than the progress of technology in 
reducing noise at the source, so that the progressive adoption of the 
various amendments to Annex 16 did not satisfy these neighbors. As 
a result, a number of operational rules limiting the power to be used 
(noise abatement clinbs) designating the manner of aircraft operation 
(noise abatement departures and arrivals in the form of SID's and 
STAR's), and, indeed, prohibiting some operations completely (curfews 
on flights and ground run-ups) were instituted. Finally, to prevent 
the citizens themselves from contributing to the problem by moving 
into potential or actual high noise areas, a land-use planning amend- 
ment was added to the Aviation Act. 
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The outlook for noise abatement in the Netherlands is beginning 
to turn from dark to "light at the end of the tunnel." By its terms. 
Annex 16 and its various amendments deals primarily with rules for 
future designed aircraft so that because of the normal design, pro- 
duction and introduction time lag, the result would not really be 
felt for five to ten years. Similar time lags or longer are appli- 
cable to new airport design and construction, as well as for land- 
use planning in the airport environs. 

Some fragmentary bits of information are available which sug- 
gest that the peak of noise complaints may already have been reached, 
for example, a study by the Netherlands Civil Aviation Department 
showed that in 1970 there were 105,000 aircraft movements a day of 
which none were by noise certificated aircraft. By 1976 movements had 
increased to 132,300 of which 26 percent were by noise certificated 
aircraft. Since, as we have seen, aircraft proclaimed as "noise cer- 
tificated" can be perceived by persons on the ground to be more noisy 
than non-certificated aircraft, a more relevant measure of the noise 
exposure may be the change in the size of a given level noise ex- 
posure area. The Civil Aviation Department comparison indicated that 
from a figure of 135 sq. km. in 1970, the Kosten index for the noisy 
Ke 40 area was, in 1976, reduced to 106, a reduction of 22 percent. 

Dutch authorities estimate that noise levels around Schiphol have 
now reached a maximum and should remain almost unchanged until 1985 
when a noticeable improvement of about 5dB could take place as fleet 
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renewal programs start bringing in a number of the quieter Chapter 3 
aircraft. The airport authorities were particularly pleased when 
KLM purchased the A-300 and expressed the hope that opportunities 
would soon develop for carriers to purchase high bypass, fuel-ef- 
ficient aircraft of the narrow-body type. The outlook has improved 
enough that plans to restrict Schiphol further for noise reasons and 
to establish a second Amsterdam airport have been replaced by plans 
for increasing the capacity of Schiphol. For example, by modifying 
the heading of runway 19-R by 14 degrees a noise-sensitive area can 
be avoided. Additionally, such change may satisfy airport capacity 
needs to about the year 2,000. 

Although the advent of Chapter 3 airplanes and the implementation 
of the Land-Use Planning Amendment presents an improving picture for 
noise by jet transport, noise by other aircraft is becoming a problem. 
Noise from general aviation is growing and the rise in helicopter 
complaints has resulted in the formulation of rules for the latter 
aircraft. Notwithstanding the generally improving picture, the 
government personnel consensus is that the curfew rules not only will 
stay but very likely will become more severe at Schiphol and elsewhere 
in Europe, as the growing interest in quality of life made itself felt. 
Finally, if one projects a continuation of the rapid escalation of 
fuel prices and assumes their reflection in a much higher fare struc- 
ture, the noise problem may be moderated by a decrease in the demand for 
travel. However, if we believe those who project a continued increase 
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in international traffic of about 8 percent per year, then we can side 
with the Deputy Managing Director of Schiphol who late in 1979 said: 
"Further reduction of (limits in) noise certification criteria as 
well as cut-off dates for the production and operation of first 
generation noise certificated aircraft are still required to counter- 
act the effect of further growth in air traffic during the nineties'.'— ^ 


36 / 


Letter from Douwes Dekker, Deputy Managing Director, Schiphol 
Airport. 
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APPENDIX A 


Summary of People Interviewed on European Noise Regulation 


LONDON, U.K. 

Theodore Childs, Operations Manager, British Airports Authority 
R.H. Chowns, Assistant Manager Operations Engineer, British Airways 
Nelson V.F. Court, Manager-Resource Planning, British Airways 
Miss J.V.S. Danks, Noise Policy Manager, British Airports Authority 
Iver Davies, CAA 

John Fennel, British Delegate to Working Group D 
Trevor Ingnam, Deputy Director, Directorate of Operations Research 
and Analysis, CAA 

John B. Knight, Principal Engineer (Noise), British Airways 
Roger Maynard, Assistant Secretary, Air Division, Department of In- 
dustry 

R.K. Paskins, Civil Air Policy Division, Branch 5, Department of 
Trade 

Norman J. Payne, Chairman, British Airports Authority (interviews in 
Singapore and New York) 

John Purdie, Producer, Aviation Documentary, BBC 

M.J.T. Smith, Head, Aeronoise Engineering, Rolls-Royce, Ltd. 

PARIS, FRANCE 

Jacque Balazard, former coordinator of noise matters for Ministry of 
Civil Aviation, now with Aerospatiale 
M. Chaussonnet, SNIAS 
Vital Ferry, Department of Environment 
Claude Girard, TWA Staff Vice President, Europe 
Michele Lagorce, French Ministry of Civil Aviation 
Bernard Lathiere, President and CEO, Airbus Industries 
Roger Lorin, Assistant Director, Department of Analysis and Equipment, 
Paris Airport Authority 

Jacque Melene, Air France, Chief of International Organizations, also 
head of AEA 

J. O'Connor, Civil Air Attache, U.S. Embassy 
Mark Planko, with ONERO (comparable to NASA) 

Roger Pierre, FAA Representative, U.S. Embassy 

Jean-Paul Roche, Director, Paris Airport Authority 

Louis Ropars, Deputy Secretary of European Civil Aviation Conference 

TOULOUSE, FRANCE 

J. Chaussonnet, I tel 1 , Acoustic Department, SNIAS 
Andre Fort, Manager, Operations Engineering, Airbus Industrie Flight 
Di rectorate 

George A. Warde, President, Airbus Industrie, U.S. 
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GENEVA, SWITZERLAND 


Peter Cunningham, IATA 

Raffaele Gerardo, Manager, Geneva Airport Station for TWA 
J.P. Jobin, Technical Operations Director, Geneva Airport 
Alexander Strahl, Airport Association Coordination Council 


ZURICH SWITZERLAND 


Dr. Max Berchtold, Member Swissair Board and Professor of Mechanical 
Engineering, Swiss Federal Insitutue of Technology 
Neli Degele, Deputy for Director (Eric Schurter) of Zurich Airport 
Authority, Noise Abatement Department 
Peter Gyse 1 , Corporate Planner, Swissair 

Peter Hablutzel, Division Manager, Engineering Studies, Swissair 
Walter Nussbaumer, Chief Engineer for Noise Abatement on Ground, 
Swissair 

Dr. Bernhard Staehel in. Deputy Secretary General, Swissair 
Herbert Zwahlen, Aircraft Production Engineering, Swissair 


FRANKFURT, GERMANY 

Alfred Berger, Managing Director of Frankfurt Noise Commission 
(Ministry) 

Karl Ernst Hierl, Deputy Director A & E Research, Ministry of Trans- 
port (interviewed in Montreal) 

Werner Huxhorn, Head of Department of Environment and Corranunlty, 
Frankfurt Airport (Noise Monitoring) 

W.G.B. Jurzig, General Manager, Route Operations and Navigation, 
Lufthansa 

Dr. Karwath, recently held Jurzig's position on noise, now part time 
and a professor 

Dr. Ludwig, Mr. Berger's superior in Wiesbaden 

Mr. Monch, assistant to Alfred Reichenbacher and W.G.B. Jurzig 

Alfred Reichenbacher, Manager-Performance Engineering, Lufthansa 


STOCKHOLM, SWEDEN 

Ulf Abramson, Manager, Aircraft Analysis, SAS 
Ernst Ahlstrdm, Aircraft Analysis Engineer, SAS 
Gunnar Akvit, Swedish Board of Civil Aviation 
Stig Anderson, SAS Dispatch 
C. Hagstrom, ATC Supervisor, Arlanda Airport 

Birger Holmer, Vice President, Aircraft Research Development, SAS 
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COPENHAGEN, DENMARK 

K. Christiansen, Engineer, Directorate of Civil Aviation 
H. Dahl, Head of Government Directorate of Civil Aviation 
Bror Hulthen, Civil Aviation Directorate 
Eric Nelson, Head of Noise Monitoring 

Captain Niels Voetmann, President, Danish Airline Pilots Association 

AMSTERDAM, NETHERLANDS 

H.H. Blaauwgeers, R & D Department, Schiphol Airport Authority 
F.E. Douwes Dekker, Deputy Managing Director, Schiphol Airport 
Authorl ty 

A. A. Maurlts, Head, Noise Monitoring Department, Schiphol Airport, 
Amsterdam, Netherlands 

KINGSTON, JAMAICA 

Armin Baltensweller, President, SWISSAIR 

V.K.H. Eggers, Director of Civil Aviation, Denmark 

Dr. Werner Gulldlmann, Director, Swiss Federal Air Office 

Frederick Sorensen, Head of Division, European Economic Community 

Dr. Henrik Wlnberg, Director General, Swedish Board of Civil Aviation 

MONTREAL, CANADA 


ICAO: 

Herman Gursahaney, Technical Officer, Operations Airworthiness Section 
Roderick Heltmeyer, Chief, Economic Section 
Keith Shaver, Chief of Operations/Airworthiness 
Ken Wilde, Chief AGA Section 

IATA: 

Guy Goodman, Director of Engineering and Environment 
R.R. Shaw, Assistant Director - Technical 

UNITED STATES 

R.E. Bates, V.P. Advanced Programs, McDonnell Douglas 
Vaughn L. Blumenthal, Director Noise and Emission Abatement Programs, 
Boei ng 

James T. Burton, Director, Market Development, McDonnell Douglas 
R.H. Hopps, V.P. & General Manager, Engineering, Lockheed-Cal ifornia 
A.L. MtPIke, Director of Industry and Association Activities, 

McDonnell Douglas 

Noel A. Peart, Conmunity Noise Technology, Boeing 

Richard Russell, Noise and Emnlsslon Abatement Programs, Boeing 

John E. Steiner, Vice President, Boeing 



197 


APPENDIX B 


1 of 3 


ACA 1-13-2 


LONDO.N/Htmhrow 


U.K. M AJr Pilot” and ■•GX.F.C.' 


iU 


LmI n yu.« reeieielsena ui remark*: (continued): 


(••) Th* Manoeuvring Arts it divided into block* u tkown it ibt 
g.agmm o * P*|| ACA 2-23-9. ro*4iM)t Indicator Board it 
•l*.«d ti tb« boundary of «tcb block, beanog two group* of 
rwmfrtn. the tefi group representing ih4 block in wh*h ib« 
aircraft •• standing and tbe ntbi group the bUxk immediately 
ahead. The Central ferrmnaJ Area Outer Tartar block* art 
ind»c*ied br an "0** after tbe number*, on j blue backcou.nJ 
and tie lotcr Taaiway block* br ia •'!'* after tbe oumocn on a 
red background. The ouenben oa ihne board* abouUi be und 
erbet rtpomai position*. 

(iii) Aircraft parking tUndt. for u*o in peak period*, arc provided 
at Illock 7 1 on the Inner Tuuway at tbe NE cad of Block 41(1) 
and tie $W end of Block 42(0. 

A lign installed in the gram area adjacent to the taxi way which 
'cadi iQto thu parking area from Block 72(1) mil adntc cauuon 
and direct tatying aircraft clear of parked aircraft. The tip 
will bo covered when the tunda art not is use. 

(i») The Msooeuviieg A /an ia equipped wntb the following forma o< 
uaiway guidance:- • 

(a) White painted taaiway ceolretinet tod holding pontioc atop 
Boca on taaiway*. including tome applicable to Category it 
and 111 opcrauonA 

(V, Green taaiway centreline Lghu and red ttop ben. 

(0 Thia ayitem ta for uae during hour* of darkneaa or by day 
when vutbUity is leu than 2 ko*. 

(10 A bar of red light* tcrou a taaiway or ruoway uaed aa a 
taxi way md*catea that the route t* obttructrd or t* oot 
amUabie. Aircraft must ttop a* tbe bar aod not proceed 
beyood it unul tba light* a. a eatioguubcd or wuUl per* 
muiioo to proceed baa beta t»*o by ATC. 

(c) Durint daylight wben tbe grtett/red taaiway light tyatem it 
not twitched on. there are pain of alternately rtxitucg ground 
mounted red lighu at each aide of the taaiway* where they 
eeewet with a runway. 


(0 /Miccptrr Alifhttof rirem:— 

G) Doth alighting areaa are marked wi«b the conventional *M*. 
There ia no lighting m either area. 

(iO Doth alighting araat are at aU timea toh.ee t tn RPR. 

0ii) The Northern alighting area ia to he weed only for the aetting 
down anJ poking up of passenger# and mutt not be uted for 
parking. Pilot* muat remaia mil tbew urenfi and »f wning 
time it ctpected to be more than 30 nuawtm. tbe alighting area 
on Block 94 (houihitdc) must be wand matted. 

0v) Approach and Initial tike-off path* for Northern alighting area 
are in be parailcl in Runway# 2IR/I9L. 

l) Fnftnnltsl Mam* oj S/ltem 

(I) In weather cood<uoa* whea tbe tail M»4 compoocnt it no 
greater than 5 Lnou on ike main Runway* SIR and 21L. thaae 
runway* wiU normally be used tn preference to Runway* ICR 
and 10L, provided the runweytt) inrfaee u dry. 

CO When tbe associated cTouwind ctey e tttt no theoe main run**' 
eaeoed* 1 2 knot*. Runway 03/23 »a| onrm«iiy be made avauan 
if there is e leaser crettwied component aiming it 

CIO Pilot* who ask for persuasion to um the runeray into wrfgd 
when, m accordant# with thme procedure*. Runway# ;|R or 
2tL are in uae. tbould uodemaod that their amraJ or 
departure cay be delayed 

(b) Pilot* ore wernrd that the relative poiuiot » of the faabolderi al 
SouthaJI and S'W.b Harrow to Ruoway 23 at Loadoa fHaethrow) 
Airport aod Huaway 24 at Nonbolt, have oe occasion caused 
eonfutioo. The itticr* "LK** and aa arrow poioung to Runway 23 
ot Hraih/ow arc painted on the gasholder at Scute* J oe its 
nonb-waai tide. Toe letter* on the northwest tide of tbe South 
Harrow gasholder are **NO~ with an arrow pointing to Runway 24 
ot Nonhoir. Letter* and arrow# am to white aod 33 feet high. 

(i) Pilou are warned, when landing on Runway 2IR in strong southerly 
.'south westerly wiedi. of the possibility of buildtog-mduced 
tprkuJeocc and largo windahaar c (Tecta. 


J Notice under Section 29 (/) of tk§ CfHf 


i<rr 1971 


(v) Proced urea— Within tbe Movement Area, pilot* wiU be cleared to 
proceed to and from the aircraft stands under general direction 
from G.MC. and they are reminded of tbe cairemg importance 
of mamtaiaiog a careful lookout at all tunes. ATC mi i rue u on* 
wiU normally ladtcaie tbe imual routeiog. r.g. 

Drptitt**: “G-ADCD (Stand Njf) cleared to ta«J east via tbe ' 
outer nag taxi way for departure Ruoway 2SL follow the 

VCI0*\ 

Arrirot- (Runway 2IL) **G-ADCD proceed South of the Tower 
via the inner nng itiiway for I-and 1123, give way to the 
Trident on your left". 


(vi) All *>rcrafl making requnti for taeyiog or towing clearance on 
tbe Ground Mo*»m*oi Control frequency (121 9 NLHi) are 
required to state ia the initial call, the locauoo of the aircraft. 


Whereas:— 

(1) By vi-tue of the Civil Avistioo CDe.ignauoo of Aerodroma) 
Order 1 97 1 fa) Heathrow Airport— London it a dfneeaicd 
aerodrome for the purpose* of aocimo 29 of the Cvil Aviation 
Aci 1971(b); 

(2) the requirements tpecifled In this notice appear to tbs Secretsry 
of State to be appropriate for the purpose of Umitiog. or of 
mitigating tbe edw.i of. noise end nbrauoa connected »nb the 
taking off or. aa tbe case may be, landing of aircraft at Htaihrow 
Airport— Loadoa; 

Now, therefore, the Secrete, y of Slate, la teerxit* of the power# 
conferred on him by tec oa 29(1) aod (II) of tbe C<«nl Aviation 
Act 1971 aod of ail other powers cnablei In is Ibat bebaj. by 
tbit notice published m tba manner prumwe by the Civil A«<auoa 
(Notices) Rrguianooa 1971(c). aa amended (d), hereby providr# at 
follow*:— 


(vsi) Sri'tttflm r rnf ai'trsfl for iokr*f I* low 

pUiOmif. W^ieo the RVR it below iOO mci/ci pilot* a/e not to 
requmt tian-up duuece uoul tbe rrponrd R% R i* equal 10 or 
pester thao tba appropriate value in ibe following table:— 


xiaatAiT TAJivorr 
SO* HA 

tosntevte nvn ro* rrAjtr*t/y 
clcaAxnci 

UO nuici RVK 

300 miun RVR 

)00 . 

no M 

»» . 

200 „ 

WO „ 

no _ 

1 50 „ 

130 

100 , 

ICO ,, 


II a emphasised (Hat thaa* mruu/u will apply only when th# 
l«pon*u 11 VII .i below *jO n euej and tb* c»op*r*iion of ail 
pileu it tewgbl in meioumi/ig the taleiy levtl .a low cnx~cn* 
oper abort*. 


I. This oouce mey be cited a* tbe Hcaibrow Airport— London 
(Non* Abaicmem Reouiremenu) Nobce 1977 ui ibail come 
Into operation on 19 Mey, 1 977. 


2. The Hcaihrow Airport— London (None Abatement Requiremenu) 
Nntica (No. 2) 1973 ta hereby rtvnked. 

J. It (bell be the duty ef every person who la tbe operator «>f an 
oner id »h<h n to Uke off or lawd at Ifeethro* Airport— 

Lon<> tn m • rcur* that, a/icr the a<rcrafi take# cS or, u tbe case 
may On. before it lanui ai tbe aerodrome tbe rtquircmeata 
•peci/ied io paragnipg : of tbn notice arc compued with. 

4. The requiremenu referred to in pn/ngrapb ) of that none* era at 
follow!.— 

(t) Thr*« requi/tmenu may ai any time be depa/ud from to ihe 
eatent nnceaaarv lor avo>du| immciu Ccnaer or for com. 
pl > • <» g with it* mit/vcuoni of a tar iraibc coauol toil 


(a) S I. 1971)1*19 (b) 1971c. 73 (a) S.L 1971/1414 (Iff I (TI. p. 441 1) 
(01 S I. 1974/24 


OF'C'"* 1 - V, l 
OF ( 
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APPENDIX 8 


2 of 3 


U.K. "Air Pilot" and "C.A.r.C." 


LO.NDON/Hfalhroir 


21 1 Local flywi turn k wo m end r»*arii«(co*iiowed): 


(2) As aircraft using ike sir ton shall maintain m high at altitude 
U pncdoblt AS Btrcrsii utm iU« I H is I MC or VNlCibali 
soi descend below 1000 fi (Heathrow QNM) before intercept* 
isg the |ii<>« path. aor thereafter rty below it. An aircraft 
approacbrag without assistance frsst 1LS or radar shall follow 
• ditcrnt taih wh«h will sol reiull in its being ai any lima 
lsw«r tbeo tba approach path »h«b would »< followed by as 
fere raft ua«ng tba 1LS gLdc pack. 


0) Tha minimum so.w rotating procedures shall apply is all aircraft 
accept proftikr dn*«n ai/trait wbsta mitu««m total weight 
authorised ion sot cacaed 3.700 ka^ taking o(T from the runway* 
specified m tba hnt column of ihi following table in accordance 
with Cta ATC daaranca »o spcct/lsd or oreruoour.g and shall 
apply in both LMC and VMC 


Via Dnlisf 


Via Kilbitfo 


I0L, Via Woodley 


Via Duasfold 


Tokt*oJ ATC 

Clrwswr 

2IR Via Woodky 


CTstb straight ahead to Intarcapi LON VOR 
A2i) until LON DME 7 than turn r;ht ooto 
QOM 27 J t o WOD NOB (LON DME 14). 


Via Chillers/ Climb straight ahead to iatarcapt DLTl VOR 

C lac t oo R 1 2-a. At LON DNil 4 turs ngot ooto QDM 

040 to CHT ND3. 


Via Bumhaot/ C.imb straight ah rid tr 'Marcept BUX VOR 
Eovingdoa R|!4. at LON DME 1 .«m right to follow BUR 
V0A R340 to uuarcept IUJ2 to ANN VOJL 


Via Fairoaks Tarn left to intercom LON VOR It 24 3 until 

Duoafold LON OMe 3 then turn left ooto QDM 140 (O 

DUN NDD (LON DME 221 


22 


Via Midbunt 


Via Dadiog 


Via Kilburv 


Via Woodley 


ACA 2-13-j 


•AI LON VOB RU4/DME 1 (21 L IIS MM) 
lirn ntMoti (Ida. 121‘M. AI LON P .2 4 
Urn Ufl ue.ln |UyO la U£ I SO A. 


AI 2IL ILS MM (LON VOR R I Ja/DME 2) 
urn lafi la iraat 0)1 is imarrai I.ON VOR 
R07J u KJLBURN INTERSECTION. 


AI LON VOR RI20IDME I ) ar MO fret 
•btchtw n lairf. Ura ><|M is miarcaji QOM 
217 to WOO NOB (LON DME II). 


AI LON VOR RI20-OME I ) turn right in 
luurupt LON VOR Rl JO until LON DMC J 
Ibaa i ura n(bl 10 iattrwpt OCK VOR P.iM7, 
at OCK DME ) turn left to intercept LON ' 
VOR RIT» to DUN NOE (LON DME 22V 


AI LON VOR RIJO'DME I) urn r'lhi i. 
in It rtr ol LON VOR RI30 until LON DME ) S 
Ikao ura nfibr le murrapi R0J2 to 2.IID \ OR. 


•At LON VOR RI20/DME I ) lurn rlabl on 
)ldg. I21*»l. Ar LON DME a ura Ian ocio 
RJyO to DET VOR. 


AI LON VOR RI2IVDME 1 J ura l.fi lo 
nek OJI lo tnuratpt LON VOR RO’I to 
KILBURN INTERSECTION. 


Al LON DME 3 turn right nolo QDM 319 to 
WOO NDB (LON DME 14V 


Via E,.om At I0L ILS MM Ura WR aalo QDM 141 la 
EFM NDB. 


21* Via Woodlif Climb nrilfht ehrad lo Imarftpl LON VCR 
R24) until LON DME 7 than lurn rtr Nt onto 
QDM 271 lo WOD NDB (LON D.vie 14). 


Via CTiiltrm/ AI LON DME 2 tarn right to inura.pi FUR 
Clacton VOR RI24. Ai LON DME 4 turn neat oaio 
QDM 040 la CHT NDB. 


Via Burnham/ AI LON DME 2 turn right lo Ini »t CUR 

BoTingdon VOR RI24. ai LON DhlE 7 lur l to (a.ltwu 

BUR VOR JU40 la in: area pi IL .2 UNN \OA 


Via Chillara/ 
Claatoa 


Al I0R ILS MM ura right lo inltrtapl UUR 
VOR RI24. Al LON DMC 4 turn i.chl OHIO 
QDM 040 to CIIT NOB. 


Via Fairoaki/ 
Duaiiold 


Climb tlraiahi ahead ro iniartrpa QDM 140 la 
DUN NDB (LON DME 22). 


Via Burnham 
DormguOO 


Al I0R ILS MM lum rifhl to inltrtapl BUR 
VOX RI24. al LON DME 7 lurn him io follow 
BUR VOR RJ40 10 mitrcapt R212 la BNN VOR. 


Via Eptora 
(San Nolo (1).) 


EfM NDB. 


BIKBU 






Via Eairraki/ Oimb airaiabl abrad lo Ulrreapr i ON VOR 
OualfolO R245 until LON DME 1 then lurn Ian rvo 
QOM 140 u DUN NDB (LON DME 22V 


Via Cpaom Al LON VON R2II/UMB 2 lura left onto 
QDM Ml Id EFM NOB. 


ION Via Woodltg Al 2IL ILS MM (LON VOR RS4/UM! 2) 
lurn nahl onto QDM 217 lo WOO NON 
(LON UMI: 14). 




Via DuWold Turn rigbl to inEtrcrpl LON VOR R )0 until 
LON DMC 1 than lurn neh! lo >ni'.«aol 
OCK VOH 11047 Ai OCK DME , -urn Eafl lo 
Intarcapi LON VOR RI7» la DUN .Oil (LON 
DME 22V 


Via Muhm Tu-a tiahi la initraant LON VOR Rl)9 until 
ION iiilk 1 S tn*n turn rialil la laurarpi 
R'» ua MIO VOR. 


(4) Drfora oprraima on a arbmf.tLd iaurnar (ai daftnad In Ari.t’a 
F0(l) of the A it Na»i(a:iOA Order, 1974 (a)) a >• t **t*txl i cf a t>pa 
hot prisoeily operated at Hraihro* by ihat oprmor. tba 
Opara'or conccmr j shall be*a seiisAed tba Srtreiery of kista 
that teat type witl bo fWwo icto and out of the airport in s 
manner coku!aicd to (bmm the least dmurtmci practicable ead 
•bail ha*a received wntieo noiiftcataoo fro m the Secretary pf 
futa that orwr.t oas w.ih that type may ba carried out at 
Heatbruw. (Saa Note (4).) 

(3) TL-fora oparating any |rt aircraft type at right (2)00-07** boyn 
local ume) tha opcra:oe shall nave m«t«cd enitan non*ca:.o* 
from the Secretary of Sate that opar»-.»ons «uh that u r e may 
be earned out at Heathrow a. fu;bt, ui add non to aay urmis 
tonhestooo required wader subparagraph (4) aUovp, .\ 0 ie 


4) F*rrr i*t sircrtfl using the »>rpon sbafl. in adJ.uon to ror.iptyv 
mg wuh any mniwg" *#»»* rouinng procedures ofuch sr« 

• pptrcaaic 10 It under Mb-parsyaph ( )| of these r e qw.fe-.f*ii be 
op«rai«a ef.er lawa-n/t »a net * lt „ #l 4 t€ o( n0i 

less ibaa l.OUO ft aal wbeo it a - — 


199 


APPENDIX B 


3 of 3 


AC V 2 - 2 .V -4 


LONDON/Hulhrow 


U.K. " \u PUol" and ••C.A.r.C.’* 


0 


21 twc*l flpn* mtnctiees rtmsrks (cunt. sued); 


(o) in tbe cud of in sircrsft which •• uo( required io comply 
will Aiir minimum noise routing pr<xt dur,-. at me pomt 
nearest io the noise monitoring pmnt relevant to the r jn*ijr 
used Uv the aircraft as shown on Chart Caa C(G i 6 DO 
Drg. No. 72a t/M. (See Noil (3 ft. 

(b) ia iba caaa of an aircraft wb**h it required io coir ply with a 
irnr mum none routemg procedure, at tne pomt nejrest to iM 
notM monitoring point relevant to the departure clearance 
given, a* shown on the u.J CharL 
(7) C*er> in a. rcrxfl tiling the airport eacept Concorje ‘hall, after 
takeoif be ooerated io tuch a way that it will not esuse more 
thaa 1 10 P.Ndtt bv day (07Cs^2J00 houn local time) or 107 PNdU 
by nifbt (2700-0700 s ourt local l ire) at tha relevant monitor ng 
po«ai» at show* oo tbe raid Chart. 

(•) Every jet aircraft using tbe airport shall, after take -clT. maintain 
after rattiog tbe relevant moouonne poiot. a rate of climb of el 
lean 3-J0 ft per mnuie at power u ngs wh»cb will ensure 
protrntivelv decrvitieg aoita leveit at poioU on the ground 
under the fliget r nb be yon 1 tbe otonuoring point. 

(*) Without pretud e-* to the provisions of iwb>pera graphs (2) to (I) 
above, aud tub) to ibe provisions of sub-paragraph (I) every 
operator of am .’t tb.ll ensure that aircraft operated by him 
are at ill times seraied in a manaer calculat'd to causa tha 
least tiisiurbaac* practicable to areas aurrouodiog tbe airport. 


27tb April, If 77 


Gsvta DkW. 

An t'eder heerttary. 
Dty-treMi of Trade. 


hern 


(TAnr Strt ere esf port •/ th* Nutlet) 

(1) Noise f*9m ground runoin|of aircraft engines n controlled lb 
accordance with instructions iuu«d by tbe Bnusb Airports 
Authority. 

(2) !■ tbe interests of none abatement, certain restrictions ere 
imposed on the operation of training flights at Heathrow Airport- 
LnnOon ; operators concerrrd are advised to obtain details from 
the Bomb Airports Autoonty. 

()) Tbe minimum omse rouremg procedures specified ia tbe abov« 
ponce are compatible with oormel aTC requirements. Tbe 
attention of operators is. however, drawn to paragraph a. sub* 
paragraph (I). of the non... «*a-cb provides that its requirements 
may oe departed from to the extent reecttary (nr avoiding 
immediate danger or for complying witn the instructions of an tie 
traffic co. .rcl unit The use of mesa routemg procedures is 
Suppicmcni.t/y to none abitement uWe-^'T techniques si uteJ by 
poton-engmed. turbo-prop, turbojet and turbo-fan aircraft. 

(4) Operators washing to ootaia a writien notification from tbe 
Secretary of State as provu!fJ m paragraph 4. tub paragraphs 
(4t and (3V of tha notice. should apply to tbe locpartmcnt of 
Trade CAP’ 3. The ACeiphi. Joha Adam Street. London, 

WCN ABQ. 

(31 Copies of the ebarf referred to Io paragraphd. sub-paragraph (•). 
of the nonce, mat be obtained from toe Department of Trade, 
CAR/ 3. Tbe Adclpbi. John Adam Street. Londoo. WC2N 6toQ. 

D ' To minimise disturbance in arcat adjacent to this Airport. Capta ns 
art requeued to avoid the uteof reverse thrust after landing. cons. stent 
with me safe operation of tha aircraft, between 2 J JO and CbX) hours 
local time. 


(*••) R educed sepi/suon duubcea si follows will be used where 
both the prertCni sad twcceedioj landing aircraft or botu tha 
landing and departing aircrau are propeller driven and ba«e a 
■aaimwjt authorised tout weighs not eeceed«ng 3.700 kg.— 
(«) Landing following landtag— The preceding IsnJmg aircraft 
»iU be clear of the runway meuer »iU be at lea at 1.300 
w\. from tbe threshold of the runway mi use. 

(hi Landing followtag departure— Tbe depsnmg aircraft will 
be a .room* or wm be .1 um 1.300 ns. (rent the tbreiioid 
•f tbe runway ih use. 

(iu) Conditions of lie: Tbe procedures will be used by D A Y only 
under tbe following coeCitioni — 

(«) ^Vhtn tbe repotted meteorological conditions are equal to 
or better tiva h visibility of t >«. and a douJ ceiling uf 
1.000 fu 

U) When both iba precedtrg and succeeding aircraft are being 
operated ia the aomaJ manner (Pilots ere responsible for 
notifjing aTC if they are operetiog thee eucrsft ia other 
ihsa tbe conrat msr.ccr ) 

(r) 'Vbeo the ruowiy Is dry and fr« of eU precipitant*. 

(n) No*se Restrictions 

Full details coaccrr.i.'i the ru.si.Tum number of occasions on which 
let aircraft ni* he prrrutted tc take ofT nr land at right curing 
the 1 penoda at this airport are promulgated .Nusams Cisu 


apeoh 

Two. 


(o) A helicopter scrip his beeo prodded for the lleet brow-On w^W air 
Unk service. It compniea en approach aiming pomt and taka*>f* 
auip which is located on the piss area 2l0 m. South of tVashoId 
Runway 03 It is aligsed E w and has be n Ohy markmp and 
night 1-ghuBg. Tbe su>p is net a Uadmg area nod wul only he used 
as such ia an emergcocy. 

Helicopters vJl air -tar* to and from tha strip to alight on tha 
threshold of Runwav 03 and ih.ereaitar ground-u«y across T.unway 
2SUI0R to and from tbe allocated stand. 

TS : s smp is provided far iba a*r link hel«opters onlv. and other 
helicopters will ccnneue to epersie it dimtrd by ATC 


0) Runways I0R. I0L. 2!R and 73L. subject to servicrability of the 
requited facn ucs. .r« su'tsb e for Csirgorv I I/I ! I opersnoo* by 
operators vhoM minima have been accepted by C«vtl Avieuoo 
Autnnrttv. 

See also RAC and COM Sections. 

(m) Use of Rwnws/t: The use of runways will be as published in RAC 
J-2 etccpi >e the conduirn* showo liereunuer, when the use will be 
ee follows:— 


(•) 'Vhe« the ninway in use is temporarily occupied by other tre(Ti< 
landing clearance will be issued to an arriving aircraft piovioed 
th4t si ilia ume tae aircraft crosses the thiesnoiu of tha runway 
so use 'be following te|iarstioo distaocee will csi*t.— 

(e) Landing following landing— The prec*ding 'aoi.ng aircraft 
w*U he clear of the nje»sy In us« uf will t*e at least 2^00 
m. from tha th/eiboid of tha runway us use. 

(b) Landing following depsp-are— The depjrting aircraft will be 
airboroe and at trait 2 000 m. f.om th« threshold of tha 
runwav o use or if not s rbornc. will b# si least 2.300 m 
from tha ibreshoU oi the runway in use. 
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APPENDIX C 


AGA 2-LSZII 2 


jlj Ortlichc FlucbetchrSnkungen und Renter kungtn: 

— ' |. I VrrkiNfv i^lKlikiincM wf bread dcr Necht (Sptrr- 

| ordnung) 

1.1 \ltgracia«: 

Nach An 93 dcr Verordnurg liter die Lufifahrt (LFY) 
ut bo dcr lkwilhgunf von AbAugcn unJ f jndjnprn 
in dcr Nachucl rwtachen 2100 und 0300 GMT 
grduite ZuitKkhaliuflg zu uben. I ufucckchnumrr- 
cchmen durftn dcihalb nichi dam*t rfchnrn. dais 
RewiUigunccn tu t DurcWuhnmg von Njchulugbirwc- 
gun gen d<% Lwteflwkihn u nd dn ff*rbinuiwc*n 
Nichtlinienmkchn fur d* Zcit von 2100 bn 0300 
Ghfl in Fall crtcilt acrdcn (wcltc euch 

AO A 0-10. ZilTcr 7) 

Untcr d(C«cm aP w *rmein«n Vorbchalt fit fUr den Flag 
beincb /ur Nach tic it folgendcs: 

1 . 2 Ualenverkchr (irbegrifTen VcrdklilunpHilgc) 

I 2.1 Flugplacm.Vsice Abftuge und LarJwngeo werden 
our bis 2300 GMT zugclasun. vtrtMlcK Abfluge 
und LMdungnfl bn 2330 GMT uhna bronocrt 
Btwilligung. ab 2331 GMT nur nnch beim \'orlic|cr> 
wtchtiyeT Grunda durcb Atitnahrrrbew.iligung dr/ 

| FlufhafeodifclLon (vorbehaJwn blnbt Zif Ter 1 3 4) 

1.2 1.1 Abfliif 

Dcr Kommartdowt ko"m nut mil rtleilung dee Ab- 
flrtgerlauhmt rechnen. wm er ipdieiicnt urn 2)20 
GMT cntueder boreit lu sum Arlosien dcr Trick- 
wtrkc cam Hufreuge* mil Tutboiirahl- oder Tu'b+- 
propellerontriek (Alt RAC 1-2-2 2 iff. 2) oder 
rollbereii in mil einem Kolbmmotorj'.jfTtug. 

1.2.1. 2 Am * If 

Dcr KemmonAont km** mu r m.t Crfeihmf dcr An- 
flmgerLuiL-iu tec ham, uomm ct tpJmtcm urn 2)20 
GMT uber mdcr toerab (txl Rodorfihrung) dr* 
Meldep-nkttn HDD SIlA oder ECHO UiT amtnffi. 

1.2.2 Am Morgen acrdcn Ltndangeo ml ab 0400 GMT, 
Abflugt ab C300 GMT wiedrr rugrliuaen. 

1.) GcwerbtjuifvWr NtebcUalenmkalir ('.nbcortfTen aua- 
urfjCP *rwMU'to Cfcancrflcg* voo Lifuenunremeh- 
mungen). 

Wcitcrt Cinxtlheiten aiche AGA 0-10, Ziffer 7.1 2. 

I 3.1 AbCcge usd L^viungen aind nur bn 2200 GMT 
gestattet. veripa’.cte Abfluge und Lard.ir.ccn b.s 2230 
GMT obne brtondere Dcwilijgua* . ab 2230 CM T nur 
noth bcm V of I « geo wkfetigrr CrvnJe durcb Au»- 
•ahmcbcwultgurg dca Amt*» fur Luftvarkchr (vor- 

| behaltcn TJl. 1 5.4) 

13 11 Abflme 

Dcr Kommom-ianl komm new mil Eneilumf dcr Ab- 
fl.iferl.il ilnll rccbtttO, wen m cf spa’rueru urn 2220 
GMT enimcdcf bcrcil lit :um Ardent* dcr Tneb- 
wtrkc *tm n-tiCLfc* mil Turbotiroht- mdcr Turbm- 
peopcl.'etanineb (AIR RAC 1-2-2 Ziff 2) Oder 
rmUbc'CU ill mil ruwm Kcitxnm^io'/'ugirmg 

13 .2 An, log 

D-r Kmm cmmd mt Lmmm nor mil £/>• ' *? dse Am 
fiuf *‘i 'it rrckmtm, wenn re »«J.. . u urn. 2220 

€»/•• ’ • mder tutrub fbcl ll^Lir/Lkriut g) de* 

Me. *r * u* S DO SHA mJcr I C HO 1ST rmtnffi. 

13 2 Am Mofrm »crdcn Abfluje und l^ndungrn tral ab 
0300 GMT rjgfUiua. 

I 4 Prinfir/krbr 

1.4 1 Abflu^c und Landungca weidcn uuf b»a 2100 GMT 
nicclaaaaa 

I 4 l.l 4MJuf 

Dcr A '"im im Jmmi L**m Hue mil Fclcil^g dcr Ab- 
/■*f rt.'+lw! rcckmtm, »fM tr l-uic.temi m m 2i'!0 
GMT eriucdc* Lcrcn III Amlj uc* Are T> . 

• tike * 0 .i Ht.gttutc* mu 7»rtMiir,JJ. ,.Jtf Jlibtw 
frmrrdrt^.Afiek (AIR HAL t-2-2 /,ff 2) 0 *trr 
cmUbtml m *ui r,'+m 


1 of 2 

ATD *0^®* 
Air I«1TURUMD 


Local flying Rcti/iciinnt and Rrmaru: 

I. |H«culaiiun on Traffic RaatrkUena at Mgkl (Might 

| Flight frohibmon) 
l.l Central: 

According to Art 93 of the Air Navigation O' .nano* 
utmotl rrttrant it to be cicrciacd nh«n inn ting 
Authomaticri for nke-ofi and Hn.imgi at mgnt 
between 2100 and 0!00 GMT Air O.Tirn may not 
count on aut^c-iiviont bemp gnntrJ in any cs* for 
movenvnta at night of ichcdulcd and non-aciieduted 
commervnl air irafti; betntea 2100 and 0300 GMT 
(»ee alto AGA 0-9. pjra 7). 

Under tint general proviso night fight rpcraitona arc 
tubjcit to the folluwiag: 


1.2 Scheduled air traffic (twpplementary fl«ehu include ?) 

2 2.1 Taka-ofTi ar.d hndm^t arrordne to the ached jla arc 
admitted only till 2300 CM f , it delayed tl.ey arc 
admitted till 2330 GMT mihout tpecil authoi^.- 
t»on; from 2331 GMT they are nrfinit'xd only n::r» 
ipecial authoruation of the Airport Authorry for 

| important juttiG.-d reaaoni (subject to part. I 5 4). 

1.2. l.l Dtpertuct 

A Rilot-in tjmw i*d com mmlg etpccl tm rcccht § 
dcr i/i •t dcmiunct if he It rca.lr M nan the turbo- 
Jti mr hit bo- prop emfiHtt (AIR R~AC 1-2-1 , pore. 2) 
or, i* l lie cote af pn-jmcmfimctl AC FT ff be it frosty 
to toil, al 2)20 GMT oi the bictt. 

12 1-2 Approoch 

A Ribt-irwcommand com o*!p ewpttt to r eerire o 
cltoronce for arprouch J he it out or obcom lumen 
re.Lt icc toted) rtponiip po:ntt SHA HDD or 
ECHO 1ST ot 2)2 J GMTot He bteit. 

I 2.4 In the morrvng. landings am only auihortacd from 
0400 GMT and taU-offa from 0300 GMT. 

I 3 N«o-*e!i *duled commercial dr tmlTk (including nor - 
adteduied f ighta cf scheduled airlines). 

Further details sec AGA 0-9. para 7 12. 

1 3 1 Takc-ofTs and landjigi arc authorised till 2290 GM1 
only; if delayed, they era admitted ( II 2230 GMT 
mihout ineoal author i*aiioo; Irom 2230 GMT thrv 
arc admitted only with ipecial tuOiortaaiion from 
the « Amt fur Lufivcrkchr • for mportast juat hed 

| reasons (subject to para. I 3 4). 

1.3.11 DcRorture 

A Ruot-'n-eommtuui com o*!y coped to receive a 
depot tutr clear ame if be it rcj.fr to iron :ko turbo- 
jet or turbo prop togim^i {aiR KaC 1-2-1. poro 2) 
or. m ike can of pit. mm-e* fined ACtT if he iJ troop 
to loot, ot 2220 GMT oi •ho loioti. 

I 3 12 Aproock 

A Rdot-in-eom-mad com only coped lo lecelec o 
cl meaner fee o, ptoocb if hr it meet at aL’uwt I » ben 
rmlor reacted) reporting poo.it Sll.i HDD or 
ECHO 1ST oi 2220 CHToi the bictt 

I 3 2 In the morning Mkr offl and Landiogi are admrtred 
only from 0300 GMT. 

1.4 Private trafOc 

1.4 1 Takc-ofTt an lsodmp are admitted only till 2 1 DO 
GMT 

I * l.l Depot. 

A Tibi s.4 rt*ru.-o ran only ripen to r.-rr're o 
depufure flejtjm. r f I* h er.ijy in non iko tunro- 

Jn or •* tbo prop re, met ! Alt 0 kAL l-2-l. goto 2) 
or, in tic tm %f p -on ene.mO AC /7 If hr .» trade 
to lor!, oi JVkO Gt T ot ike ioieu 




J Ocrihclw FTughcw.hr$nhungen und Bcrrerkungcn; 

firtniu*g: 

1.4 1.2 Anflmf 

Ptr JCnnvwnndd’i# bmm » «i* mil E/ifHv*t dtt A * 
fiuft rlo%tkmt rtthmrn, »r«w ft tpdttittnt ym 20 SO 
CUT *i>cr «Jrr r.,trab (btt Asdmr[J<nt*t) den 
MtUtfmkien S DC 5/2 A oJ<r ECJtO ISTfmtriffi, 

1.4 2 Am M or tea werden Lao dun gen und Abfi:;e ant ib 
0500 GMT lucrliuta. 


I.S I Dnafudc Fl'jgc m.l Au-’v.tvrvebewilliruog 

1.5.1. 1 dec Lidgcnbtmchen Luitamtet, irubetonurr# FJCge 
roo Siaaialuftfahticugcn; 

I.S. 1.2 dc r Flugihfendire ktt'-n : 

Such* urd 

note tu polueiUlieo u"d Chcrw*ehung\n*eckeo 
Flu; c nut Kjoai.cn und VcrktIUa 
Fluge zur ICataiuopbcahufc 

1.5.2 NotUndtirgcnundrncinorolcgiachbndioztc Aucwe .. 

Undung* ft. 

1.5.3 ZuDtiffure da gewerbcmiuigcn Vctknhn vt >m 
sue trn Fr*-itftg vor Wcihaacbten bn sum rwe.ica 
Montag oach NcujJhr. 

1.5.4 Einrclne Lj menlrum. di< vurwicgend dcr Poube- 

fbrdcroog dtcoca un<J an den Meanttllen mcht 
mrhr all 75 dO (*) ?rrr..»wn. iowie tad: re ft%*crtn- 
fltUiigm Hug* (e:n»ihiwiili:b (ui d.e da* 

Fidgenouiachc lufcanu lti F.;n*crrehmeo nut dro 
ncghafcnh*J:«.-m iut beaocdrrea. vuchtigco Jrurden 
zxz AuanahmcbrailLgung ent ill. 

2. V»rfcrhn*iWKKru«ku*cee • ihrend dn Tfgm 

2. 1 Ccwrrtoftiaaigcr NielitJmiffH'f keftr 

2.1 I Flue* CAntunft, BoJer.reit und Abftu?) mit Hug* 
aevgm von mehr 15 000 KG hAUitttull««ig;m 
Abiluggcwicht muifA.. dem Flughafenhaltcr aua Crun* 
den dcr Uw. brink ten burdputiiapeum; mogUlut 
fruhreiitg gcmcidrt warden 

Huge. d.c in dK Zed ton 1000 bu 1130 GMT fallen, 
bedurfen dee Zuum.n.ung da Hugha'cohalicr*. 

2.1.2 kftldungcn und Gauche und ».ber die Abfertigungs* 
o' ;in« AG. Jet Avution AG) ruhanden 0c* 

f lu-tufenhaiter* cirturenhen. 

2.1 3 Fur d* Finrctchung von Ge*uchen gclton folgcnJt 
Terming 

Fur Huge rviathen 1 NOV und 31 MAR: 13 JL’N 
Fur Huge suiachm I a!*R und 31 OCT. 13 NOV 
Cbet d* icrmm^ircln crrcrcichtm Cmudic wtrd 
geumthaft bi» Sum 13 JUI. un«l 15 DEC cnuilitcden. 
K-tnn n<hc alien Couclvn cntipriKhcn werden. 
crfolgt d* Zutnlung dcr SundpluUt rum Auhururg 
dcr Ccvxhticlkr, wcbei Fli ~^ner. den \orrang vor 
r.inseLlui’en g.ntown 

Vbcr Gc»uche. Jt bit / u d-rtsm Zci.punkt melt! 
eingrrnchl tmd. wird in tier RcdunMje ilirct 1 in* 
fan;* nach Mattraoc tl:r noth vortonder'n kapau- 
Glen cntichirdcn 

2 1.4 Fur Fluge. die ni* hi gemeldct und uder c tuh nieM 
•n die fcmcLlcirn Oder hcwilt.g*cn Ztncn halun, in 
nut rrhcbiu.hr u Wancicitcn ru rrvhnen. 

2 2 rriolvrrktV 

Fur | luge mil Flu|'tu»cn .*n mehr alt 15 000 KC 
Koeh.UuUitigtm Ahdu-i.u^ln «..( 2 1 tmn* 

gemett MclJur^.n un.l lirtu'e %od an die tutGndt* 
grn Abferiisurgvoigjn* (kl A»iM»on AG. L*Jir AG) 
lu rich ten 

2 3 WK -nnce 

In tier Ze.t vnn iftHln i2\0und IhtOha 1 100 GMT 
»md An unA Ab0« er nuh V JiiM j*rr gr (V| R) m 
unltrLiavcn, da mil bt ir-»i. iUf.cn War t/ru»n r 
-rcchnen cat. 


Local Firing Rat/.ci.unj and RcmarVa, 

C#nlV 


ZURICH 


1.4 1 3 A, 

A Mw-<rK»f»n*d ran #«/) ttptcl re trcrin • 
rlrerenre /•* jpr'oocb if hf u fft ft nbtfim ( * are 
rmAyr ttofua) rtptrtm f ffmli 5.74 HDB er 
ECHO 1ST si 20 SO CUT mi rAe Immi 

1 4 2 In the morning ludmp and uke-oJTi are ilmmed 
ooljr from 0300 GMT. 

1.5 Fieeptloii 

1.5.1 Urgent fiigUta with tpenal authcrisauoo 

1.5. 1.1 of the Fcdr-al Aar Offl:e, a r *“-xiiiir fijihu amh 
Srce aimaft; 

1 . 5 . 1.2 of the Airport Authority: 
irarc& and retcue f M0 btt, 


police aod tuperwuoa f. ghu. 
fljjbu eL*iy. g tick tad n;urad peraooi. 
rebe.' Oighu in duaster raaea. 

1 .5.2 Forxed hndi-v and altrrozx laAd^gt due to rreteo* 
rologtcel cooui'ioni ; 

1 S 3 Supplemeoiary (Lghu of commercul air t/sffx 

ccecuud m the period frmn ucocd FnJay be/uit 
Oirou.'ua to accoud Monday tin: New Year. 

1.5 4 Iaola*ed tchcd iicU fli^hta do ur for the tnetpost of 
po;t and producing no mere tbia 75 d2(A) at ( v .c 
measurcmcat pomu. at *rU u or w *r coromercal 
fiigh'.t (poeul Oin^ta tociudrd) for which Lit Fw'.cril 
Air Oflice. m agreement with the Ajrpcn Operator, 
grama an a-ihoxiuuoo foe impartial reaaom. 

2. RegaUtioas an Traffic Ratrirlent la 4a j*tla« 

2 I Nea-Klicdefcd coamrrrUl »ir traffic 

2.1.1 Due United paring politico capacity, the arrival 
lime, ground rupee t rrt and departure time of ft ghtt 
with aeroplane* C'tr 15 COO KG M. X permu*iale 
TkOr-ueitiil rnuvi be noiir>ed to the Aorpon Ot«ra* 
tor at :arly u potubic. 

An auihori*a i on from the Arport Operror rt 
required fee flighta operated between JtXO and 
I ISO GMT. 

2.1.2 Notification* and formal rcqusaU mutt be iwbauttcd 
to the Airpuei Operator care of a ground MhM 
•gem (Swiuair Liu . Jet Aviation Lid 1. 

2 1 3 Fnr me tubnmtsl of formal rtqucau the following 
doting-date* apply 

For flight* br./ecn 1 NOV and 31 MAR: 13 JUN 
For Hight* Ur ween I APR and 31 OCT 13 NOV 
O.etoll demon on formal rrquett* aubrrmed tn due 
lame will be made till IS JUL and t3 DLL If not sM 
requoti can be tn r .pUed w.ih. allot .Mien of the 
parking p<Minona will tc maJe afur bearing of the 
applicant*, preference being gtvco to tericf of tlighta. 

Formal re.;uc»i* tuanuitcd after the clcuiig^atr» mil 
be con»«dr'cJ according to the teouf'xc of their 
receipt wild decuioo* made depending on it.e avadab'c 
carauiy. 

2 I a For Pughti which h«vt not been rvot.hed or wh<‘* ire 
not operated arcoiding to the nviiVd or auth.r.acd 

| Ume*. conwdcraUle w*iimj-paiou* muit be ccpeuicd 

2.2 KH»ete Tru^ie 

Five ftirhtv with arrupNne* inn 1 5000 iCG MAX 
ptrnitti.hk lKOlmeiglM. pi'i 2 1 it appl. jfeie 
accordingly V^Hifwat'Oi** a..J form.%1 icquevit mini 
be i ibnmic J to the iwr'om ground Mr.K.c agcuia 
(Jet Aviatiur L id . Caai/ Ltd ). 

2 3 vm M.fkif 

In i me from lUOto 1230 and |n)0io UOOGklT 
acpeoa*U* . *d d 1 'irt.iii* in mctoiJjrjg wuh \.**ial 
f u 1 '* tuU* • v I m .ne IO N* jvoidcd A* iOn»»dr» ibk 
wa.img pcfkHh nun he capected 
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APPENDIX D 


1 of 5 


AIP 


iwsn 

Switzerland 


RAC 4— 3— S 


ZURICH ZURICH AIRPORT 

lAjlMBEKAMPEUNGSVORSCHIUFTEN NOISE ABATEMENT: 

UND -YERFAHREN PRESCRIPTIONS AND PROCEDURES 


1 ALLCEMONES 

1.1 Dio nachstehenden Yorschriften bezwecken die Ver- 

minderung von Fluglirm in den besicdclten Cebieten 
der Umgebung dcs K" ighafcns Zurich. 

1 .2 Die tcchnischcn Einztlbeitcn jind int Luftfahrthand- 
buch der Schweiz (A.’P Schweiz) cnthalten. 

1.3 Von den publizietten Routen und Verfahren darf 

nur abgewichen werden, wenn es die Sichcrheit des 
Luflfahrzeuges ver'angt (vorbebaltcn bleibt LFV 
Art 34. Ab». 4). 

1.4 Luftfahrzeughalter dcren Luftfahrzeugc naehge- 

wiesenermassen niiht in der Lace rind, dieie Vor- 
achrifteo und Verfahren zu befolgcn, haben andcre 
genehraigen ru lasscn. Gesuche sind der Flughafcn- 
direktion cinrureicbcn. 

2 ANFLUG 

2.1 ILS-Anflug 

Der Sinkflug ist so cinzuteilcn, dass die Reiseflug- 
kordi juration unter Beruekstchtigung der Flug- 
sicheriir.it und der Anforderungen der Flugver- 
kchrsl'itunf mdgtichsl lange eirgchalten werden 
kann. Der Abbau der GeschvvindigJ.cit und dal 
Ausfahrcn der WidersUnde haben so zu erfolgen, 
dais sieh das Flugreug kurz vor odcr uber dem Aus- 
senmarker m der Landekonfigurition befindet und 
die korrekte Anfluggeschwindigieit erreicht hat. 

2.2 Cbrigc AnflQge 

2.2.1 Zifier 2.1 ist sinngemiss anzuwenden. 

Im Endanflug ist ein Wiokel von nicht weniger als 
3 Grad einzuhalten. 

2.2.2 Platzrundcn sir.d, sofern Sicht- und Wolkcnhohe 

dies erlauben, auf einer Hoke von 3000 ft QNH 
oaer hotter zu fliegen. Das Clxrfliegen von Ortschaf- 
ten ist nach Moglichkcit zu vermeirten. Vorbchaltcn 
bleibt ZifTcr 9.3.2. 

3 LAND ET 1ST CN 

Landungen sind normalcnveise auf den Pistcn 14 
und 16 durchzufuhren. Auf andcrcn Pistcn ist cine 
Landung nur zuliissig, wenn die Pistcn 14 und 16 aus 
teehnisehen odcr meteorologischen Gnindcn mcht 
beoutzbar sind. Vnrbehaltcn bleibt ZiEer 9.3.3. 

4 SOn^tTMKniR 

Die Lccrlaufurchzalil (Idle reverse) darf nur crhdht 
werden. wenn dies aus opcralionellen odcr Sichcr- 
heitsgriindcn trfurderiich ist. 


GENERAL 

The following regulations are designed to avoid 
excessive aircraft ooisc in the populated areas in 
the vicinity of Zurich Airport. 

Technical details are published in AIP. 

Deviation from the published routes aod procedures 
is only permitted if the safety cf the aircraft so 
demands (subject to Art. 34. para 4 of the Air 
Navigation Ordinance). 

Aircraft operators provable unable to cotr.pl) with 
these prescriptions and procedures have to submit 
alternative procedures to the airport authority for 
approval. 

APPROACH 

ILS-Approach 

Die descent is to be arranged so as to maintain 
cn-route configuration as long as possible considering 
safety and Air TraiTic control requirements. Speed 
reduction ar.d eatension of landing gear and high- 
lift devices are to be planned in such a way that 
landing configuration is established and correct 
approach speed reached shortly prior to or when 
over the Outer Marker. 

Other approaches 

Paragraph 1.1 is lo be applied accordingly. An ap- 
proach angle of not less than 3* shall be maintained 
on final. 

Visual circuits shall be flown at 3000 t QNH or 
higher whenever visibility and cloud base permit 
Overflying of densely populated areas is to be avoided 
u far as possible. Reserved is paragraph 9.3.2. 

LANDING-RUNWAYS 

Normally, atl landings are to be made on runways 14 
and 16. Other runways may only he used if landing 
on runways 14 and 16 is impracticable due to 
leclinical or meteorological reasons. 

Reserved is paragraph 9.3.3. 

RE'TRSE THRUST 

More than idle reverse should not be usej except 
when necessitated for operational or safety reasons 
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6.2.1 

6.2.2 

6.2.3 


BORDEICENK HTLFSACCREGATC 
Auf dem Vorfcld diirfcn bordetgene Hilfsaggreraie 
fruheslens SO Minulcn \or dcr planmuisigen Abflug- 
zeit cingcsclultet werden. Die Bctriebsdauer nach 
dcr Ankunft darf 20 Minulcn nichl Ubcrschrciten. 
In bcsondcren Fallen kann dcr Verkeb-sdicnst lao- 
gcre Ectricbszciten bcwitligen. 

Bci Vcrwcndung flir Unterhaltszwccke ist die Bc- 
triebsdauer auf cin Minimum zu beschrinkcn. 

ADFLUG 

Aliflugwege 

Von den im Luflfahrthandbuch dcr Schweiz (All* 
Schweiz) veroffentlicliten St.-indard-Instrumcntcnab- 
flugstrccken (SID) darf nur in Holien uber 5000 ft 
QN1I (zwischen 2201 usd 0600 Uhr LokaUcrt fur 
Ablluge in Richlung ALFA: FL SO) mil Bcwiliigung 
oer Flugvcrkehrslcitung abgew chen werden. Die 
SLD im Anfangsslcigfiug sov. ie der wegtn L'nn zu 
meidende Luftraum Sind auf beiliegender Karte 
dargestcllt. 

AbOugrerfahrcn 

Der Start hat nach Mbgliehkcit rollcnd zu erfolgen. 
Die Trrcbwerklcistung darf erst nach dem Eindrehen 
in die Startpistc erhohl werden. 

Nach dcm Ablieben ist enter Bcriicksichtigunj der 
Fltigsicherhcil der hdchstmdglichc Stciggradictu ein- 
zuhaltcn. 

Fur Sfrahlflugzeuge ist dcr Slcigflug gemiss nach- 
stehend bcschncbcp.cn Vcrfahren durduufuhrcn: 
a. Flugteuge mil Mantclstromtricbwcrkcn : 

1. Start bis 2900 ft QNH mit 

- Surtlcistung 

- Auftriebshilfcn in Startstellung 

- Geschwindigkeit V, + 10 kt (odcr wie dutch 
den Stcigflugwinke! begrenzt) 

2. Bei Erreicltcn von 2900 ft QNH 

- Triebwcrkleistung auf nichl weniger als 
Steigflugleistnng reduzicren. 

3. Von 2900 ft QNH bis 4500 ft QNH 

- Geschwindigkeit V,+ 10 kt. 

4 . Bci Errcichen von 4500 ft QNH 
Obergang zum normalcn Slrcckcnsteipflug 
(Aufholcn von Geschwindigkeit und Ein- 
fahren dcr Auflricbshilfcn). 

4. Flupeugc mil F.imtromtricbwctkeri: Die Reduk- 
tion dcr Triebwcrkleistung muss auf 2100 fl QNH 
crfolgcn. Im bbrigen fmdet das uulcr lit. a 
bes* hriebenc Vcrfaiiren Anwcndung. 
c. Die Obcrwachurgdcr Linhaltung von Ziffcr 6 2.3 
erfolgt d rcli die autumntischc Lirmjnessanlagc 
(monilori ig). 


AUXILIARY TOWER UNITS (APU) 

On the apron no auxiliary power unit (APU) shall 
be run longer than 

- 60 minutes prior to scheduled departure time 

- 20 minutes after arrival (in special cases the 
Opcralion Department may permit longer use). 

If required for maintenance purposes, the ruoniDg 
of the APU is to be kept at a minimum. 

DEPARTURE 
Departure Routes 

Deviation from the Standard Departure Routes 
(SID) published in AIP is ouly possible at altitudes 
above 5000 FT (between 2101 and 0500 HR GMT 
for; departures in direction of ALFA: FL SO) with 
permission of Air Traffic Control. 

The SID for initial climb as well as the airspace to 
be avoided for noise abatement reasons tie shown 
on the attached chart. 

Departure Procedure 

As far as possible a rolling take-cfT is to be executed. 
The engine power is to te increased only after 
entering the take-off runway. 

After lift-off the maximum climb gradient consider jig 
flight safety is to be maintained. 

For Jet aircraft the climb is to be carried out as 
follows: 

a. FAN |ct equipped aircraft: 

1. Take-off up to 2900 FT QNH 

- take-off power; 

- lift increasing devices in take-off selling; 

- speed V, 4- 10 KT (or according climb angle 
limitation); 

2. When at 2900 FT QNH 

- thrust reduction to not less than climb 
power; 

3. 2900 FT QNH to 4500 FT QNH: 

- speed V, + 10 KT (or limited by body angle); 

4. At 4500 Fi QNH: 

- normal speed and high-lift devices retraction 
schedules to en-rom: climb; 

A. Slmiqht |ct equipped aircraft: Thrust reduction 
at 2100 FT QNH. Otherwise, the procedure under 
a. above applies. 

e Automatic measuring equipment is used to 
monitor adherence to para. 6.2.3. 
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6.3 Abllugpbtcn 

6.3.1 Zwischcn 0701 ur.d 1100 Uhr Lokalzcit sind norma- 

lerwcise site Abduce auf Piste 2S/I0 durcl-.zufuhren. 
Itt tin Ablius auf Piste 28/10 aus operanonellco 
Gnindeo nicht moglich, so steht die Pisie 34/16 zur 
VerfDguog. 

6.3 2 Die Abduce nicht ISrrr.zertifuiertcr Luftfahrzeuge 

sind bci Laogstrcck.enflugen Uber 4000 km Flug- 
distanz auf Piste 34 durchzufuhrcn. 

6.3.3 Zwischcn 2101 ur.d 0700 Uhr Lokalzcit sind norma- 

lenveise alle Abd.Ujc von Strahlflugzeugen auf 

Piste 34 durchzufdhrca. 

6.3.4 Abwcichungen vor. den Ziffem 6.3.1, 6.3.2 und 
6.3.3 sind aus Sichcrhcitsgrur.Jen (besondere Wet* 
terbedingungen, Pislenzustand) zutissig. 

6.3.3 Dcr Start i.i Piste 34 muss zwa'sehen 2101 und 
0700 Uhr Lokalzeit bei dcr Kreuzung von Rollweg K 
erfolpen, sofem nicht aus Gnlnden der Flugsicher- 
heit die voile Pistenlange erforderlich ist. 

6.3.6 Luflfa irzeuge, die teim Wcgflug von Piste 34 an 
der Messtclle Obcrglalt in der Regei mehr ata 
93 dflfA) Lurm erzeugen, werden zwischcn 2201 und 
0600 Uhr Lokalzcit nicht zugelassen. 

7 SCHUL- UND KONTROLLFLCGE 

Die Lirmbefcanipfungsvorschriften und -verfahren 
gelten auch fur S'hul- und KontroUdugc. 
Abweicl'uogen sind im Rahmen cities vom Eid- 
Cendssischen Luftamt genehmigle* FI igprogranunes 
zulaxsig. 

I STANDLAUFE 

8.1 AJs Standlaufe geltcn Prtifungen von in Flugzeugen 

eingrbauten Tricbwcrken, bei wctchcn die Locr- 
laufdrehzalilcn ubcrschritten werden. 

8.2 Auf Vorfcld, Rollwegcn und Pistcn bedurfen Stand* 
llufe eir.er Bewillicung durch den Verkchrsdicnst. 
Zwischcn 2201 und 0600 Uhr Lokalzcit werden keine 
Standlaufe bcwilligt. In der ubrigen Zcit ist die 
Dauer und die D^ehzahl nach Mdglichkcit zu 
beschrdnken. 

8.3 Auf den Vorplatzen im Werfurcal diirfen Stand- 

llufe von Slrahltriebwerken nut unter Verwendung 
von Schalld.hmpfutigsanlagcn durcligcfuhtt werden. 
Standliufe mit Propcllcrtriebwerkcn sind in der Zeit 
von 2201 bis 0600 Uhr Lokalrcil nicht gestattet. 

8 • 4 Ausnahmcn 

Dcr Verkc'irsdicnst kann Standliufe von Strahl- 
tncbwctkcn ohne Schalldampfct int Werftareal 
bewilligcn: 

- wenn die Schalld.inipfunnsanl.igcn aui linvorher- 
geechencn lechnischen odcr metcorologischen 
Crunden nicht ser-vciiJbar sind. 

- wenn die SchalldimpfurtExanlagzn Fur das betref- 
fende riugreuginuilcr nicht gecicnei sir.d. 


Take-off runway l 

Between 0601 and 20CO HR GMT normally all 
take-offs arc to be made on runway 28/10. When 
take-off on ruuway 23/10 is not possible due to 
operational reasons, runway 34/16 is available. 

For long distance flights (more than 4000 km) uf 
non noise-certificated aircraft, runway 34 is to be 
used for take-off. 

Between 2001 and 0600 HR GMT normally all 
take-offs of jet aircraft are to be made on runw ay 34. 

Deviations from paragraphs 6.3.1, £ 3.2 and 
6.3.3 are permitted for s. fety reasons (special 
neather conditions, state of n sway). 

Between 2001 and 0600 HR GMT take-offs oa run- 
way 34 arc to be executed from the intersection with 
TWY K unless the whole runway length is required 
for safety reasons. 

Aircraft producing as a rule more than 95 dB/A 
noise at the measuring point of Obcrglatt when 
taking off from RWY 34 are Dot admitted between 
2101 and 0500 GMT. 

INSTRUCTION'S AND CHECK FLIGHTS 
Noise abatement prescriptions and procedures are 
applicable also to instruction and check flights. 
Deviations are admissible within a flight program 
approved by the Federal Air Office. 

RUN-UP 

Run-ups arc tests of engines installed in the aircraft, 
at power settings above idle r.p.m. 

On the apron, on taxiwaya and runways, run-ups 
require permission from the Operation Department. 
No run-ups are permitted between 2101 and 0300 M R 
GMT. Outside these hours both duration and 
power setting for such run-ups are to be kept at a 
minimum. 

On the aprons of die maintenance base run-ups of 
jet engines may only be performed when using 
silencers. Run-ups of propeller engines are not per- 
mitted between 2101 and 0500 HR GMT. 

Eaccplioas 

The Oiviraiion Department may permit run-ups of 
jet engines without silencers on the maintenance 
bale: 

- when the si'cnccrs cannot be used for unforeseen 
technical or meteorological reasons; 

- if Ihc silencers are nor compalible with the type 
of aircraft in question. 
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9.1 

9.2 

9.3 

9.3.1 

9.3.2 

9.3.3 


Die Swissair, Schwciztrische Luflvcrfcchrs AG, 
trUsst fur den Detrieb der SchallJumpfungsanlegen 
besomkre Vorschriften. Die* find dcr Flughafcn- 
direktion zur Gcnehmigung vorzulcgcn. 

siCTrrrLLC 

Die LSrmbcklmpfungivorcchriftcn und -verfahren 
geltcn fur den Sichtflug sinngcmin. 

Die im Luftfahrihandbuch tier Schweiz (A1P 
Schweiz) verdffenllichtcn VFR-An- und Abflu;- 
roulcn gelten fOr ein- und mehrmotorige Propeller- 
flugzeuge bit 3700 kg maximalcm Abiiuggewichl 
towie fur Hclikop'.er. 

Ausnabaea 

In Ausnahmcfallcn kann die Flughafendirektion 
andere Flugwcge fcstlegcn. 

Platzrinden «ind. sofern Sicht- und Wolkenhdhe 
dies erhuben, »uf einer Kohe con 2100 ft QNH (bci 
mehrmotorigen Propellerflugzeugcn: 3000 ft QNH) 
zu Oiegen. 

Landungcn sind normalerweisc auf Piste 23/ 1C du.-ch- 
zufuhren. 


SWISSAIR, Swiss Air Transport Co. Ltd., iisuaa 
special regulations for the operation of silenccn. 
They are subject to the approval of the Airport 
authority. 

VFR 1T.IGHT 

Noise abatement prescription! and procedures are 
applicable to VFR flight accordingly. 

VFR Approach and Departure Routes published io 
AIP are applicable to single and multi-engined 
propeller aeroplanes of up to 3700 KG take-off 
weight as well as to helicopters. 

Exceptions 

In exceptional cases the Airport authority can 
establish other flight routes. 

Aerodrome circuits are to be flown at an altitude of 
2100 FT (for mul'.i-ecgincd aeroplanes: 3000 FT), 
if visibility and cloud base permit 

Landing is normally to be made on runway 23/10. 
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NOISE AOATEMENT TRACKS FOR INI DAL CLIMB 

AlP SWITZERLAND IMMEDIATELY AFTER TAKE-OFF ZURICH AP RAC4-3-U 
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RUNWAY 10 ALL SIDs USE NOISE ABATEMENT PROCEDURES 

8-707 NON FAN USE THRUST REDUCTION REQUIRED ALL SIDs. 


ALFA 01 DEPARTURE 

Climb ifraig.il .head, at Klotan 2 DME fix (Traiadingan R. 1 57) or 2500'QNH which- 
avar it latar, turn LEFT (IAS 210 KT or Ion during turn), inlorcopt Klotan R-256 to 
Whiikty Int. Croat Klotan R-360 at 4000' QNH or above, TLSS at lataat at Klotan 
II OME lit (Traiadingan R-204). laava Whitkay on Hochwaid R-II3 to intarcopl 
Traiadingan R-I7I over Alla Int at Fl 100 or abova. 


ALFA 02 DEPARTURE 

Climb straight ahead, at Klotan 2 DME fix (Tracidingen R-157), or 2500* QNH 
whichever i$ la.ter, proceed on Kloten R-090 until 9 OME fix {Traiadingan JM 36), 
turn RIGHT (IAS 210 KT or leu during twrnL proceed on heading 230* to inter, 
cept Traiadingan R-171 over Alfa Int £t FL 100 or above. 


Climb straight ahead, at Kloten 2 DME fix (Traiadingan R-l57)or 2500* QNH which- 
ever it later, turn LEFT (IAS 210KT or less during turn), proceed on heeding 360* 
intercept end follow Zurich Eait R-237 to Zurich East VOR.turn RIGHT(IAS 21 0 KTor 
less during turn}, proceed via Kloten VOR/OME to Alfa Int. Cron Alfa at Fll 00or above 



ALFA 07 (HIGH PERFORMANCE GLIDER ACTIVITY; 4 , 

Climb straight ahead, at Kloten 2 DME fix (Trasatiingen R-157)or2500 QNHwhich- 
ever it later, turn LEFT (IAS 210 KT or lest during turn^intercept and follow Kloten 
R-256 to Whiskey Int. Cron Kloten R-360 at 4000' QNH or above, F165 at latast 
at 13 DME fix (Traiadingan R-209). Leave Whiskey on Hochwaid R*1 1 3 to Intercept 
Trasadinqen R-171 over Alfa Int at FI. 100 or abova. 


HOCHWALD 01 DEPARTURE 

Climo straight ahead, at Kloten 2 DME fix (Traiadingan R-1 57)or 2500'QNH which- 
ever is later, turn LEFT (IAS 210 KT or leu during turn), intercept Kloten R-273 to 
Hochwaid VOR. Cron Kloten R-360 at 4000' QNH or above, Fl 55 at latest at 
Kloten 1 l DME fix (Traiadingeii R-209). 


HOCHWAID 05 DEPARTURE ifit around glider areai 

Climb straight ahead, «*t Kloten 2 DME fix (Traiadingan R-157) or 2500' QNH 
whichever is later, turn LEFT (IAS 210 KT or less during turn), intercept end 
follow Willisau R-057 toward Willisau VOR until passing FL 65, IhendirecttoHoch- 
wald VOR. Cron Kloten R-360 at 4000'QNHor above. 


HOCHWALD 07 DEPARTURE < high performance glider activity) 

Climb straight ahead, at Kloten 2 DmE fix (Traiadingan R-l 57)or 2500' QNH 
whichever is later, turn LEFT (IAS 210KTor less during turn), intercept Kloten R-273 
to Hochwaid VOR. Cross Kloten R-360et 4000'QNHor above, Fl 65 at latest at 
Kloten 13 DME fix (Trasadinqen R-215L 



ZURICH EAST 0! DEPARTURE 

Climb straight ahead, at Kloten 2 DME fix (TrasadingenR-1 57)or 2500' ONH 
whichever t % later, turn LEFT MAS 210 KT or less during turn), proceed on heading 
360* to intercept Zurich East R-237 to Zurich Ea»t VQR. 


NOISE ABATEMENT PROCEDURES AIL AIRCRAFT 

8-747, 8-707 FAN use standard noise abatement climbout- 
procedure. Reduce thrust to climb thru** when reaching 
2900’ QNH. Maintain maximum climb gradient V2 toVj^ 
10 to 4500' ONH. B-707 NON-FAN reduce thrust to 2.0 
ERR as soon as practicable upon reaching 2100' QNH. 












ZURICH NOISE ABATEMENT PROCEDURES 
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RUNWAY 28 DEPARTURES 


RUNWAY 28 

ALL SIDs USE NOISE ABATEMENT PROCEDURES 
8-707 NON FAN USE THRUST REDUCTION REQUIRED ALL SIDs. 


ALFA 81 DEPARTURE 

Climb straight ahead. Rumiang FM (Klotan 2.3 DME fix/ turn LEFT, intercept 
and follow Klotan R-256 to Whiskey Int. Cron Ft 55 at latest at Klotan I I DME 
fn (Traiadmgan R-204). laavt Whiskey Inf on Hochwald R- 1 1 3 to intarcapt 
Trasadingan R-171 over Alla Int at Ft I 00 or above. 


ALFA 85 DEPARTURE iru around ciiocr area* 

Climb straight thaad, at Rwmlang FM (Klotan 2.5 DME fix) turn LEFT, intarcapt and 
follow Willisau rt-057 until intercepting Hochwald R-113 to Whiskey Int. Cross 
Whiskey at Ft 65 or a£>ove. leave Whiskay on Hochwald R*I13 to intarcapt 
Trasadingan R- 1 7 1 ovar Alta int at Ft 100 or above* 


ALFA 87 DEPARTURE < hich performance guoer activitti 

Climb straight ahead, at Rumiang FM (Klotan 23 DME fix) turn LEFT, intarcapt 
and follow Klotan R-256 to Whiskay Int. Whan passing 4500' QNH continue with 
optimum climb gradient to cross FI 65 at latest at Klotan 13 DME fix (Tratadmgan 
R-209). laave Whiskey Int on Hochwald R i I 3 to intercept Trasadingan R*I71 
over Alfa Int at Ft 100 or above. 


HOCHWALD 81 DEPARTURE iuseonly in weather conditions when surrounoins 

HILLS ARE CLEAR AND TERRAIN CLEARANCE CANBE MAINTAINED VISUALLY) 

Climb tlraight ahead, at Rumiang FM (Klotan 2*5 DME fix) procaad on Klotan 
R-273 to Hochwald VOR- Cross Fl 55 at latast at Klotan II DmE fix (Trasadingan 
R.209L 


HOCHWALD 83 DEPARTURE 

Climb straight ahaad, at Rumiang FM (Klotan 2.5 DME fix) turn LEFT, intarcapt 
Klotan R 256 and proceed via Whiskey Int to Hochwald VOR. Cross FL 55 at 
latast at Klotan II DME fix (Trasadingan R 2041 


HOCHWALD 85 DEPARTURE iflv around ciiocr areai 

Climb straight ahaad. at Rumiang FM (Klotan 2.5 DME fix) turn LEFT, intarcapt 
jard follow Willisau R-057 to Willisau VOR » than procaad direct to Hochwald 
VO*. 


HOCHWALD 87 DEPARTURE iwhen high performance clioer activity reported 

AND ONLY IN WEATHER CONDITIONS WHEN SURR0UN0ING HILLS ARE CLEAR AN0 TERRAIR 
CLEARANCE CANIE MA INTA INE0 VlSUALLTI 

Climb slratght ahaad. at Rumiang FM (Klotan 2.5 DME fix) procaad on Klotan 
R-273 direct to Hochwald VOR. Whan passing 4500' QNH continue with 
optimum climb gradient to cross FL 65 at latest at Klotan 13 DME fix (TrasadmgarJ 

R-21 5). 


HOCHWALD 89 DEPARTURE ihigh performance glider activitti 

Climb straight ahaad. at Rumiang FM (Klotan 2.5 DME fix) turn LEFT, intercept 
Klotan R-256 and procaad via Whiskay Int to Hochwald VOR. Whan passing4500 r 
QNH continue with optimum climb gradient to cross Fl 65 at latast at Klotan 13 
I DmE 1i« (Trasadingan R-209). Cross Whiskey ft Fj 73 or above. 


WILLISAU 81 DEPARTURE 


Climb ttr.iohl *h**d. .1 Ruml.ng FM (Klol.n 2.3 DME fl«) turn LEFT, ini. rt.pl 
Willn.u R 0S7 ip Willu.u VQR . 


ZURICH EAST 81 DEPARTURE 

Climb straight ahead, at Rumiang FM (Klotan 23 DME fix) turn LEFT, intercept 
i-d follow Klotvn R 256 until 10 NM Out (Trasadingan R 200). Turn LEFT, (IAS 
2 0 LT or lass dunnp turnl, intercept Zurich East R-237 to Zurich East VOR- 


NOISE ABATEMENT PROCEDURES AIL AIRCRAFT 
6 7*7, B 707 FAN uia standard noise abatement dimb ouf I 
procedure. Reduce thrust to climb thrust whan reaching 
2900* QNH. Maintain maximum climb gradient V2 foV2 ♦ 
10 to 4500’ QNH. B-707 NON FAN reduce thrust to 2.0 
ERR as soon as practicable upon reaching 2100' QNH. 
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